as) B*a*tttf (jp> 



<i2> 



1-194883 

(43)»BB TO*11*P(1998) 7 £21 B 



(51)Inta.' 
G0 6F 3/033 
3/02 



mam* 

3 10 



PI 

GO 6 P 3/03! 

3/02 



3 10 



3 1 OY 

F 
D 

3 1 OP 



<D*31 FD 37 JO 
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(57) [Sift] 

CWBJ ^^ttai/ta-irgaitcfeU-C. 
%©««r^t«:njfifi4-ri. pda (/<-v*;u 

*»*»Tt*x h) . pc*- fwihhis. i cij- 




i * 



(2) 



Ci**a 1 ] ft*£K4. j**»J 4*flM.£tll«ia3f& 

««ia««t«»*)tttjrF{cj;o t «&©*>*&{«•:; 

^tf^^-f s*#8*8o*-©«»r*JiS3*i. 
©M*fl4. *^»**&fc<J:SSj£«3^tttn4. 
?■-©*-&«:«:«*: or. FJcJSULfcJSfcK 

*i. &*©*-«:* , *-r*c4«cj:ori6£T-5«a* 

4. *fT9*-itf-F*ttaa:U t-F^tc»%SM 
fctmr>-9— ©SS£#(c«fc-,r. FfCfiBBLfc 

fB*> L < »#©c>&©£iti*i*fcj-r.5#a48K>c £ $ 

i$a 4 -r * mm mmms&mm. 

K<fc-,r. *-#-F4 Hc»ML.fc«*>0 
SfcttflrFtt:.**). ».&©*>*fctt:*-:7*fT'5;W* 

**3C4KJ:oria£*£«M^>F©fcfc|±, * 

-< * *#&K£*JSj5Stt»©*»iJ4. *tf F 

tMfr***o-r c t twit r smrnwrn 

a. 

or. b?7K.mMMtiH2>y--£tt&is % 

*^?*#a*#-3*-©«ar«js3*i. a*©*- 

fc* ^ *T 4C tic J: •5-C«£T*&M-f'"C> Ko*Mffl 



10 



^fSIV 1 1-194883 
2 

o^©»tt*«»rt-5#®*^c t *««4rsans 

*fcfc8rFKJ:»). 8jS©*^*fc«:*:7*fT9;W * 

(c J: S«^EttM©«fti i , ^ 9 *- Jlf- F 
jr»^<„ *-h»^K**9 

«rt*a-fe>i^-©ai^(*4a'^9 i M-5, hi«:j:or. * 

©IMS***!* 4*©«$-3C 4 *#«4 -T 4t»«Jt3^ 
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30 



40 



«»««4. ^*y4*«**«^tii«ai3R«a«c*» 

or. *- h»^{c««ttta-fe>-y-%ft»o. ««sfl«) 

4.. ^•^s'^atCiSffi^KMlolJIftii, *^f-5 + - 
#-F*tt«b. h*|=t»L. +— h ? ^"{C 

r. +-#-f&*9?s<c 9 h{csa«Lfcj&fci / <{s^ 
©o 6©»«6*^ir c 4 *»«4 -r 

Sf**K4. J»*y4*fl|il«y<-y^3>e a — 3r 
K*5l»r. ±IB*-#-F*«»0^C4*««4-S-i 

*-5r«C*>l»r. ±SB*-jK-F*f^«UfcC4*#« 

CW^BB 1 0] X?*4l>Bjr57^ t»^©^#a 
4. ffl#««4. ^*y4*ft^.4r 7 -f^^— i^ a > 
«C*jfc>r. J3E*->tf-F*ttSl,fcC4*#»4-r5 

t»*qil 1 J 3t^*Sl,»tt^^7y „^©^^u 

4. mnmtt. ^^it^m^v-Y^uM^ix. 

*»t»r. ±8E*-#-F*««L-feC4*»a4-r*f7 
-F^a-fey-ij-. 

1 2 J JJB»«ttRf^S*-#- F©ftto0«C. 
Ff^SftSIEfe K tt. *-F»^4+-jK- f 

F±©fB*> L < «#©06©tiiiB*^ta-r 
LfcC4«r1$a4^5i»*J9175M»*311 l Ccsafi© 




(3) 



1 1-194883 



«>1/<»ssa. i^iHi. ^isji. asi. aat±. jp 

*>*-*EOfc****Wi«Ma£. *-»fkOfcAA 

^rrsii. ast. aati. jpaariort. —s&t>L 

i. ^tyt4f*4PDA (Pe rso 

nal Diigital Assist) CC*h>-c 

^A*3ti4»Mj4i*>6. &M-f~<>l>flMfc6l/<t*j| 

si. ^wi. #isj±. a<*&. jgflji. »afltio 

«*4«PDA{Per5onaI Diigita 
I Assist). 

i. Xyi*fi5PDA (Pe rso 

nal Diigital Assist) fcjaoT. 

ELfc*»*|**D^©±. *— <*Yti/fcA^;»«*#a 

*«*ntmfrs^a*^oci*^«i-raPDA <p 

ersonal D i i g i t a 1 A s s i s t ) . 
»feL<«SSi > l^/iiji, asi aflr<t 50 
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30 



* tea* •? *n 1 * j „ £ . mMAfcawmm 
*> l < »arai&^©&r£©fu»±tea«L-c* * 

iffli. arisji. a<*±. aati. aaflticrt. -apt 

I C*- KSflMBMl*. 

»fS<Dlk»±{ca«U-C* * ^«W-b>-9--*Et/fc* 

»*>i/<ttssi. B$iiB±. ^rrsii. asi. aati. 

C t 1 75S»^B 1 9 KEtt<DflH8 

4. ^fiji. asi. aati, Jnaaiort. aiaifcL 
< »£#*tftfciitjrr s*a«^oc 4 *1$«4 r 4 * 

<>l,<«fi3 < !: v I^BBA. tffci. aSi. aflti. » 

•^ct^ai^ ic*-f. 



»» 



(4) 



<fctg«*4. b$«!±. ^isji. ast. aati. anaae 
#^®4. atma&. j>*y ic*-kk 

HH»tu<«fiSi. ^nnt. as 4. as 

[»3t»2 5] JJ2*m^a«c«. a»©«B4. -en 

6©s %«a<t©J9a*iji»;$#iri»**»4?i^-r*x; 

S»*«2 4 «CfB«© I Ct>- F. 

[»Jfcgi2 6] 34^*S(,>liy57 4 vf<om^^Wt 
4. «*i6B4. -rf*!J4. K4. rm-aI/ 

XhaiK:***/<* h4. *«it4«»StlMWSl3f^a 

«c*»<,»T. H**fcttft*tt©iffi£©^fcB*_hK:** 

^*tt-fe>-y-*EIKLA:AA»ai*af sr^/< ? h©« 

r **a**$o c 4 *#»4 -r s8B?stt««5icKi«. 

[»«q|2 7] JCZhZW!.* 1 ?? 4 r»4>©3bj*#® 
4. S*§SK4. jf*9 4. +_^_K4. *flM.£fl| 



?$IB¥ 1 1-1 9 4 8 8 3 
6 
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4. S*«Sr4. .**!/4. *-#-K4. 

atR*/t«ft««©§fS©«»«U»±{C3» ^ ^«ffl-fe> 40 
-*-*E»LfcA27£*4l,. * h4— {*{fcL 

4. SW«»4, ^*9 4. *-#-K4. 

4 0. >rW?h ©—®* 2 ^JPffii:©*-* >f- ^ 
>y7V<^*4T*^«4. -a$*fflia*ft:ttfti|[tt© 50 



4. aj«6»4 > ^*U4. *-,p-K4. *flM.&« 

tr. a»*fc«ft*t«©»fffi©«^fu»±«cif 

^« c ®AAK!«4 0raair#S8iH4*»fS©«U» 

A^KatRC/^r » ^< s» h ©JSH»«C±ffiA^JitaMa© 
* y » 9* A » **«WfcC 4 *#»4U-*SI|Jj0a2 6 
7bMl«^3 0 (C!E«©SK^3f*|RW^s. 
[&9!©i¥flB%8i9n 
[000 1] 

-?tMM!HS§aKcMT*fc©'e*D, Alffl©5f»^»fp 
-^3><t4©*- J J?-K*j|l^ te ^ A . t)Nt , jj |^ jg 

m\*wmBLwmn*m&x**> , r . c n© A*»f* 

fcj»*H**p©<$a*^tt-ri,>*«>©-c**. ^tca. 

a»S/<-V^=i>e»-ir. PDA. IC*-FS 

twa«»4 i/r»fttt©^ub*iaofcfe©-c** 

[0 00 2] 

(«£*©&«] aei5t»««affl©»»-c»t««A!ai*6ai»c 

i>rt>fc. cft«#©c.*L«4©i6j»£8i^-e|gas-3- 
c 4 (c J: -i r *©x«;fB 4 3 > tr » - ^ «:A2rr i 5 s / < 

y ^;i/3> t » - f-c{«i5t©«*t\^{c«fc 5 a v 
* * ,» h«A*i«. *««ci»|ffl<tfg©(wa»^ 
^KLh-cat^fcZlo©^ Y > ?■ 4 > ^ ^ 



**V±*1§nLtLmW&*itLXl*. PDA (Per 
sonal Di igital Assist) ifi$> 

fc, -«W«:*^«<5:Oftfnr(r^t><D3te^fcPDA 

> * - ? * cc^acca^ wtt^aa^ noo* 

/J>S<l»<^r>rc^o«:«t6*s^<)5:orc^(D 

X % &t*.l* % &tk<D-7v*s*Z4 y*&ttWlL1t*) % ft? 
* - A^SPr (iS«±CC v h y **«K:«j5*2o 

j: 5 tc it a^-t* c t tec* o rafto^aoai 

7C±^E^«aA* *> ft 5 v 0 X # A > f- 4 > y fvt 4 * 
[0004] Kfc&fttfi&jfll 

WT&X*>*). m*.U rpcTS(S^BB##W0 9 2/ 50 
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20 
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08947%«j, rpCTSBR^e8##W0 9 2/ 
14604f&«j, TIEEE COMPUTER 
SOCIETY PRESS REPORT, * A C 
APAC I TANCE-BASED PROX I MI T 
Y SENSOR FOR WHOLEARM OBS 
TACLE AVOIDANCE' . J. L. Nova 
1. J. T. Feddema, Reprinted f 
orm PROCEEDINGS OF THE 19 
92 IEEE INTERNATIONAL CON 
FERENCE ON ROBOTICS AND A 
UTOMAT I ON. Nice, France. Ma . 
y. 12-14. 1994J r#H¥8-7 7 8 94-E| 

n*3C£*'2;**A£«sfts. r«BIIB4 7-3 

69 2 3#&«j t rf$5BBS6 1 -208533% 
*J . r#H¥8-2 2 3 5 7ffi«j % r«F»jp8- 
54978#fi«j r*$H¥4-44 2 0#4*«j r# 
Bfl¥4- 1 58 1 3#&«j 

3) pJtft««^: 2#C7c¥ffi±rX*i±0{M*tB/B 
KYNim«I^Mttt»U Y 

tomm trzzttc&iyz matin* 6 cdjtf* * 

flta^ffl^r* 0 % wit« r»BBjp4 - 1 5 7 2 3 # 

*D, 9i%.\* r#g|jp2-5 3 1 2 9#&|Rj r^ip 

5-35403%^ -ecDffi, mmsmi 

40 7^#*06ftri>£. 
[0005] 

cfcor««A^r*Jfrfc>ns. co+-#- PICK— ttft 



30 



9 

tf-f -* >^/W x t&mfflmt c p u <fc#— (*ffc 

tB*tt0WS1»fiS«#-C*S. £©*-#- FCC*-/:/ 

[0 00 6]— V-f *O^CH2irt^!©»|Mafi 

x i C n 6 ©A** J: 0 4>fc<, »afcfc«-C«fc 0 JOseWfctf 

*-^aS©l»^«:[i*seK©ffJ«tttJf#e>ti4*i i c 
*)- FM-PfUisv hiJ- Fffi«t^©l»t»fc©CC-3|,>r 

<«rc**. c*ie>©»flr{c*tL/r. *»f^iy a 

©JrFK«fcO*-©-f^> hA^*-r*CiCC«c«*i. 

©*-jrr@»*f!4j>j?4fl:-3rL*9. cn*@aw* 

AIBJ©«Jlt<b L-CB^Iffl«J: 0 «>Jg3fe©««)©^r*J 
i. **©ttH8 £ . ©atR**A-X{Ctf 5fc«>. «gg 

ttl/fc-7 s -*A^>4. f-**-* >*t>i,< a*;-y;u 

©«!tt<t. *«fap-r*i«<tc>©r**. -»«:3>ta 
fc©r. wfius^B. m^sjwfiua^sa. /<-y^- 



(6) 1 1- 1 9 4 8 8 3 

10 

DA (Persona 1 Di i g i t al Ass i s 
t) . I CiJ- F55t»*SSI5^ t>- FStiMRStefc. I C 

*- FK^raa*»i*oTi>*. 

C0007] 

C8P»fcJK8WSfcs!>©#8] C©fc». *«^©3> 
fcf^-f tcab^rti. 2 o©A*«M»*li*ii*. ±i* 
OfciBHfcWifcLfc. *T. »-©AJWil««*-h v 
^«C*»^«lffi-b>t>--*ELA:*-iK- FT. C©* 
-«K- F±Jcfi«L;fc#©c>6©£i&**HnU 
10 ^>^>WX©«tt*|6irrs. ;*c©*--Ji^■-F 
* b -cm- ©A2rtWf««« L> xmfc<Dtk»±tcWSt L> 
tt*??1*ttH:>D—X'. C©ff3£©«U»*iit*l/-C« 

* ? ^*ta-b>-9--*«ttfc*-«3fs©iw»±cca(ji 
i. s#«c*iir4«)©«*5»^ft«ai-b>-!f--e**. 

C 0 0 0 8 ] C©2 o©A*«*«r<g*ii*. iSffi^* 

20 citcio. «T©»W*Lfc. m-©«Wior. i» 

A:«ffT{CJ:D. »^©s|->*ft:«*7*tf v * 
*a*f#o*-©««-C»j3ti**i. ««©*-«:* 

*-#-FK:Sa)*Uft:l8fcL<«#©C>6©» 
30 0-©l6W<tLr. «*3*«&. ^«>ji«fl 

«^[©*>*fc«*7 4?f 5 * 9 ?-#©*^o*-© 

^tt«©«kftli. *fr9*-jK-F*fl«U =1r-F» 
^«c*&»ftM*IB-b>l^-©l6^«:{cj:^r. 

n s * -f 9 -©»»-c«fi)E an. « ^ © 
^fc**«ji«nai-fe>-y--©je^«:i*!7^/<^ hitc 



11 

K*rt»r. F»:/K«JIM*fib:-fe>ir-*ttilu !gj 

1*fcl4. *4 *«j5tttt©t*JsD4. *tf9 

-©^ttJcfcor. *-#-FK:«Mlx;rtJSfeL<tt 

[ 0 0 0 9 ] ££©3*914 „ 3!^*-5C>«y57 ^ 

SStiMUS^SSCclf^r. *-F*:/«:«jiWHH-fe>-!r 
> * fcti* ? * tr 5 » - ©tt»r * 

ttM-f'O F©*»04. * v *#©JC <fc s&stfat© 
l**D4. *t?9*-#-F*tt»U ^-Fs^K** 

4. >*U<b*«AStiNWS*i6»«:*jv>r. *-f» 
46cj:or#^-r*»*M'<>F©t«ii4. x-f??-^ 

F 4 * v v h «C«ML fcJSfc L < M*©£> 

&t*fcr*-*^g**#oc4K:«i:o. _tat,fcplH*iwft 
Lfc. a-fc©#69!4 Lr. 3c&ibZ\.AZifv7 < v2<o 
**^©4. «#3!t3l4. ^*yi*«it*aR?Sf»* 

ft. «*©*-{<:* v *-t z>t o ns^-r^jsja 

4. *?t5*-#- F**tt»L. f»f;<?F%«8 
I/. *— F f ^«:**««M*ai-fe>1f-©||S^«:£ 9 ? 

F4«cj;or. F 4 * hecjg* 

iooio] mrwamt or. rt^**^!*^? * 
*f©s^#a4. mm&xt. y 4*«* 

y^-Jto^tf^-jftcJanr. ±E<t-iK-F*fltti 



C7) 1 1-1 9 4 8 8 3 

12 

fc*5i,»r. JJB*-#-F*tt«L;fcC4KJ:0, ha 

y7 7^?©asnf9i. is»8M4. >*y4«r« 

SCfcC4«:J:»). Ju8Lfc81H*»Ri,fc. SH— © 

S*£B4. ->»*yi*«il*'7-F7'n-l2»-y-{c*n,> 
r. -hK*-#-F*tt«l / ;reC4tt:J:»). JJfiOfcfll 

io a*»«bft:. m+-o>5mii or. ±ss«*afps+ 

-#-F©fStoO«c. KttK3£«fe0<tt. * 

- F s. :/4*-#- Ff4aa;a«©BBfC*«Mtt»I-b>-y 
-Ztt&U. F±©fSfeO<«#©c>6©flr« 
*fcttT£*a*tt«k;teC4«:J:»). ±aLfc»H* 

CO 0 1 1 ] a+=©#%9!40r. 

si. aati. mtAt<on. — apt l < 

^*S4. ism^is<£:. ^*y^*«ii*aRssf»« 

a*«*> l < tt2nnft*K©3f5£©n»_h«:a«Lr f 
L/fcA*iiai*««b. *ua.fc*«orii»)igi,*7* 
i^mii. 2rrsi±. asi. aafi. 3»aat4©i*i. 

■t •? txo&n&WLt. . y*y 4*«jts p 

DA (Personal Di igital Assi 
s t) «C*»ur. flS«*/t«¥Eai8fcU<«2M«* 

io «©Bf3£©tt»±«ca«ora»9^tta-fe>-y— «gi 
oraoaufr^AASftsssjij^e. 

Fffl»feL<(iS3<b. I^BBi. T^i. ag<b. a* 

i. ftafti©^. -apt o < «±8B*tft»»fi»r 

©»9J<ti/r. ^*4i>tty5 7Y »i>©*j^a 

4. y*yi*«*6PDA (Perso 

nal Diigital Assist) tcijur. 
««fl<«C»Kl* fcttJTFK: <t 0 ».^©*> * fctt^- y * 
> ff ^ * v 5=-^©4 . fia«*Jt«^fflftttfc L < {i^iaj 



s 



13 

mutt* *— f*{tLfcA*sai*ft« 

t. ast. aati. maflti©^ — sj*>l<«^» 

[00 1 3] JB+trOftWil/T. jf? 7 

* s» *©*>n#S± . I 

< «^ia»«©9rj£©*u*±«:a« itf? **wnr 
t. a*£. a«£. Jnafltiofj. — ai*»u<«±« 

*fctt¥®ttlSt>l/ < BSW*«tt©»f3E©«U»J;«:a 
<««3i. B$M£, #fcl4. aSi. a*i. Jnaa 

si. b$i«±. ^isii. asi. aa:<t. jnaari© 
<«. «±©A^*«i*iftst)»r-s^a*^%. ft*> 

*#- FSgtlHRJftfcfcfcor. a**fc«¥ffil8HBfc b 

< «a«ii8mitt©^©it»±{cii«ur * ? 

<*£. Rjiaii. ^r$j<t. asi, aa:4 t anaai© 
[0014] &-+-<d&w± lx. mn&xt. s< 
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14 

asi. aai. floaat©^ t»t<>L/<«±» 

«*5 I Cij- F«C*»l>r» ftH*te«iitttt©3fffi© 
tt»-Bca**l,r * „ ?»Hlt>t-4Sl/fc> ^ 
*D*®4#-rA#*&E*ttRU *U*J:*«-,-C»»)a 

*©5it»^tlit«:i6i;fc<t^fcc<»«E*««3ii /> & 
HBRfct ^IBli. ^frSii, as 

&. aati. *naa<t©^ a*fcL<»^w4*^tf 
i c*- F«c*»t>r, ia«*fc«ffl*«©»fsg©in»± 

asi. a*i. Jpaat4©(*j. %k«>l< «^ 
30 ar»©qrBi. **i6©5^3«aE£-©JBs*i3w?3tir 

ft. ±KA^«»c«fcD»9ai,J8*rtfttHU ^ff-H 

[0015] &~+^ommt or. 3^**i>tt^5 

-F4. ai/<-AU^ hSCCjt?^? hi. 

10 /<„ KoSffllBtCEaiL. RA^SBtC 

■T4Jg©filE4«»I-rs#l8*^->c <t«c J: 0. m» . 

m—+-to&wt or. 

iaia*fc»iftts!tt©»rs©i«^«tj»±{c a ? ?*utH2> 

> ^©SmfSi. «»»E4. *-#-F 



15 

ten**? 4Jg©tt»4*8arr s#©«$oc 4 «: «t 

«C**(,»T. ^-AU^ bUKHymy h*tt»U » 
b ©— SI* 2 ^TC^fflJ:©* A > ^ ■/ > if^ri 4 x 4 T 

i^CiKiO. ±iGLfcSMI4#fcl,fc. *=+© 
*tf«U y y b comm* 0 BfcoJffiJC L» 

■y b ©affla«CjJSA:27§SWB©4» V y >>?, 4 „ *.£84 
[0 0 16] 

- K K*t t, "C#©o 6 *ff (/tfmt h #4 C 4 «c «fc 0 # 

»W©3 > t * - * -C**»»SfiH84Sl*R»c*«,» 
"C. £*MftfclfiM8«:f$ ft: * - K (c*t o T^©o 6 

tBAfc*. *^©#bW«CJ:9. #»9l©=i>tr»-:5r-e 

tf- K«fc 5» * h ±«C*fLT#©»6*J? VmiM 

H©«W«C«tO. *»9i©3>^a-ir-c*4f»«a5»5 

r*©o 6 omtm 6 tf* C 4 «C «fc 0 # > 5- > 
i^»fp*i^r88<t <c 0 . atmtiiffi±©* - y jMMap*>>i * 

*o. *»w©3>^^.-*-c*««?ffsfii«ja^ai 

ft&ieiJfiSi&O. ^Siijffi±©*r - y Mgm^* fa- 
"C. S*4tftftrt9ltfi*^ r ,A:4 1 ->K- K45f y=f-rty hi so 
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<9) &8B¥ 1 1-194883 

LX *©o 6 LWf?t * c A « J: 0 ^ ^ > 

9- 4 > ^afwsnjtti <c 0 v a^Hffi±©* - y Mm 
*- y ^ w®-¥>^ * n - ii>m7iitfi%!mmtc9tmsi& < tf 

AS. 

COO 1 7] mAammicj:r)^ *«?g©3>fcra-* 
tfiiLfc. ^.©S^tctO. *»?9©=i>ta.-5r-c 

iseilWa^-y^^avta-jKcin,*^. isf^ffl 

ALfc. »-f— ©AQKcJcO. *«?8©3>ta--ir-c 
^-©^WtCfcO. *#H!© a >^ a -*{c*,v»-c 

*A*-r « c a *»Bisfi4 it 0 «*i-r 4 7 s - *©# y> $ 

■*>*--y ^«ci-©— ;*jc_h©5g* -3^^^ 4» 

* Ci(CJ:»)^^>4r^*- y ^©»«jp«c*t,> 

w©^ > - *-c* *ai^atii«4»3i^ai«:*,^r . 
z<Dtf<( is *>^ij- yjua a©— y?5cj:<Dje* ^ ytgt^ 

*mmn* h c t k & o «f< ^ > ir^*_ vjv<o9mtc 

tmxm&tJ&Mifi-iiimt/iZ. ±fLm<,CXJy*&fSL 

«CJ: or|g^t©#iMRt/{c?IS8i <Sr«. 
TO 0 1 8 ] 0+S4+A©»ro«CJ:»J. *«W©n> 
^-*T*iPDA (Personal Dii»i 
t a 1 Assist) «c*»i>r. ttKitcJttlK:^ 
tc&MWaSt&m'? Cicfco t— yt7E±©3t»fi* A>5 

y ^tt^©-yoE±©3£* -a fc£#*>;< * a -fritfra 

0 # y > * y ^©*(iap«c*jt>r^af o 

BJfifiitts. *fci?«c;Wv*^©4c©«gB*-#fl: 

f*w*>*7&Ktfi, m-§micj:-,xm&<z)&n 
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7c±©5fc#«* A*-r * c <t # ojtfii * o it«-r s 
%&%am-r& c & fc J: *y # -o**>*- vjudmsic 

r— <X5t±.<D&&m&Xto*Z> C £ *inJflB£ o 
3MW * f- *©# 4>**>1j— yn> 1x £'©— :&7Lfc© 

as tajtittjafltt *tft»af*-r* c i cc j: o > 

IR--f-©»i!ijK: j: 0 . *lMi!©»<f #S*#o=i > e * 

C £ *f5J IB £ fx t) mm? £ ir- * > j, «b ,!7 _ y ;u 

■cars. */cEfcas<taa£ttjiiff£*<*»ifnir5 
aaipjtfiifcs. 

CO o l 9 J ai-+-©j%^{cj: o. *»w©3>tr* 

* c i *i njfifi 4 4 *) ma-r 3 f 1 - * © # ^ > * «a * - y 
;«t £*©— ;jyc±©3e* -a fcaty;** *u- )Vimakx 

trot*, tttmcmstimtimmtimanm-i- 
aaa**»ji&<i«rs. »-+=©#&?>§«: j: o . ##69i<d:3 

i c*-k{c4ji>t. m»±K.mmic 

A*r S C £ # bJ«8£ tji t) &gtf & ft- * & £ ^ 

*j- y ■H'Sc £*©— ifc5c±©j£* t&&*>x t><a-)V% ao 
tt»-r 4 c £ ix. J: o # A^tt^ij- v^©*03JKc*»(,>r 

^aoftsa*f5jje<b«cs. an+EH©«wKj:o. 

K©3> - *r**x^»^#©fc I, < 

■yXfHB&mOtcfi y ft»»fgtfflK4c £«C«fc»). 
— +£©*W{C*»). ^^©n^ta-ar-c** I C 



10 



d°) ^58^ 1 1-1 9 4 8 8 3 

IS 

-f©A^3*aaLootf^C£36Jnil6£<5ci. g|-+ 

A©«i»k:j:»). *»w©»»Stil«ai*«:*»i>r. ^* 
+t71MHi — ©&9itcJ: ») . » h £— #{tL 

r i ;*7c±©££ttA;t>*fT5 A*»a*«fiSo-ct»4 

C£*>6. ^Vft^^ttJK, *ftfiLHIit>tt<. Mlf^ 
[0020] 

C«P©^»©Jg»] «THffi*#Bai/-C*j%W©Hjfc 
©»**^©B^©*{cSi^r 4. 

( l ) * * ^KbameoaifiR 

( 3 > t&*mrtm*-#- h-<om 

(4> *-©a^»{CJ:*A^Ka« 

(5) «*k»fps*-^- KacxA*»a©*^@K* 
^aua> ©« 

( 8 ) *»W©»»fflfil«JjDfc©!e»fl| 

( 9 ) *#&i&© p d Aamnm 

(10) *»W<o I ct>- KStf««*acfPC5!7- K 

(11) *»M© I C*- K©Hit« 

(12) mw*{*mA*>&gi*m*&A,Kx§mo>mi9 
ssmwazicymsm 

coo2 u < i ) a „ *ma¥&omi 



20 



©•5 



[0 02 2] * »^*W-b^-«©3r»^{4ai^ 

L-fcWfiStconraiiwmtt. cni«ggt©sj«**«ai 

TZ>ttlf>lCtf=, ^m<D^mWify L/T8HR<H©3 
■9--C1. C2, C3. • • -*Eau ««***«fccr« 

jtt«:j:-3rc©-€'n-eti©3>7 s >ii--c 1 . C2. c 

3. • • • ©S«#3Wfc*£***«fflTS2r3Cr**. 

CCTKa^if-cl, C2. C3. • • • 

>^>*-ci. C2. C3. • • • fcwor^uxa 

1 J: 0 3 > h n -;niHt 5 *^ 0 xmmtlttXm 13 4 ^ 
a6#ift:IMi@# < t«rJteL. 36icjg«#ifceiafg4 
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**35£@B 6 CCH^«ciS D * C Tff fi-E|*ipJ5£T £ c t 

too2 3] ^^^a-fe^-awD^^^fiiait^i^ 

ff 5 * - h v ^OT» cch 2 fc^-r J: 5 ft 1 m r*f & 

r^Hffr«^^^l8J«6^^^p (LED) 9<D 

*^8r3tt*#5Sr**. ceo**, «t*f8r3 

^o*BE*tf 5Ci rig©* 9 ^fiai^twair <scor 
l 2«3>hn-;u@igr*o. iftig^v^:/ 

*i. ^n«etwoiHii5a«8«:iwaiurc»-5. afc, H2© 

U»1M 0 1 1 <t ©BIKERS iffttf, gftft 

^ * * s w i - s w 7 m*»^ r fcjg^oiwg 

^brtti^U-c^OUTl'-OUT7*HIGH. LO 

W©24a{c3OftS^«y < fcor*0, ±&t>r*Mctt 

C0 02 5] * v*tftffl-fe>1J--^*v*fiWf*|fci^ 
B*ttA4**B4**j»JCcfi$iMi 5«HbtrctllC 

©ra*. *t/T, B7{c^rJ:5«c. c©«ta«tc* 

KTVKERt/. JS^©*9f-{C^:»JfiCiJll 5<b. ¥ 
fft/fc*«l 6 44&«?j|a<*-tf t *0»M«cj:»)ICft 



"5 1 1-1 9 4 8 8 3 

20 

«c&«©<*to^8«:J:*iK. J£ttb54*©fU»«: i *t 1 
*«>©-C*9. *SKT*n$'a{c+$}Tfit>J*£-cK}S$fc 
A^-CfciJW > F«ai£«,>ate(CK3aoJ&&4fc£t>© 

raa. 

[0 02 8] f !-^«HH2>-y-^04f j.^fiai^^ 
10 ^) *flMBUfc«5Stcot>rSiWfn«. 198 (a) {C 

ors»t fc««4©(*3i,>-j**ia>— ^*nj»«S2 2 4 

■5tC©»Iiili2 2 *HS*«flWK»fflS«l3 

^©amfflai^im^^fSoaJMjsiiSttm-r* €>©4 

B8 (b) ha-jnaBi 8«c«fc0 

*f>*l QifittL. f*3-y2 0*>6tt«»{CS? J ^ 
SI. S 2. S3. • • • AttftiL/CfK. C©B$*> 

#s©-e**. 

[ 0 0 2 7 ] ±E£j«4|2Kn D««iS-C***l5r y 

cc. «u»±«ca«i / rE»t / te2ffl-c— tt4«:s«jss 

1 75JES 5«CoJttS»^M 1 7iSM5 *&*31**C <b 

HI 0 (a) WUhS«C3eta2 4*J#fc. Tffl«C««» 
2 8 ^-37 ^ *AW«qWi2 7 4. x~c—p2 1 i 

a S^S*^-3««2 3r«fiJEStir*jr,. fg^«cj:*ff 

?>m©««Mi*«wa-ra*o4CT*i. <b) r»c 

r. *©«. «sbbn^. awaD^sc^©*,^ 
i&jnfjjS&icttm-r a c 4 fer a *. 

[0028] (2) +-hv^{C4rs-^ft^i8p^^o + 
-©« 

MAKES 1 1 (a)©«fc^{c*-h 
» ^fc»M«ffl-b>-!>- 2 8 1 ^©Sf«*« 

fcrr*#«*jffc-&fcfc<D, *fc«Hi 1 (b> ©««c 

+- V v ^K«»©&AM#fcfi 2 8 A. 2 8 B 

2 8c. • • -^mart. ««**«air*^e4^fe« 

A:t>©. SfcKHl 1 (c) h 

©*«l>4. C©4*. &«tfttii-fe>*-f*S8iS3 0* 
ffrrSC4«:J:0iia©+-A^*?f^. ifStco 

i»r». *-a#©rtss«rji-rfc(D. *--^r«i>*a 
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2 8 <c»5t*»MS -t** C <fc {C <fc 0 * - b v 

l&S 3 7 J: Q9WS£ ft *»ttSte» 3 8 J: 0 *fflJffi« 
ffl<DMHF-3 2*>£»R3 9±©»«B&ccft*£;l*. 
K8*ttft*08P3 0 tt'<*f*4 0CC<J:9 — S;£ftectf»S 

*tt#^**4 lrtSPC«K^4 2*««S4 3«:J:or» 
ttU ft*. CO«jS4 2(DX^ 

[0 0 2 9] iS13fC^LA:fcO»+-h^^CcS«« 
tti 2 8 *J$ofc*-CD— WC*0 , pJftfiBBff 

4 4^TM3 3Ai«i3 3 B**il3tf;*-f * 

•r^«:=fA«(o»tt*4 5*«^rc^. HI 1, 09 

12. HI 3 5ft*- F 
W/STfrS. ^-r/M;ttfiK»*Lftl>J:5fBP££» 

±■11. HI 2. Hi 3tcW7riisttJ:5%:*-by7 
KJS«^aB*Kttfc*--£Hl 4Cj>WrffiH<C^Tin< 
it«LTE«!r*C ice,* 9 > ±§BTffifirLfcJ:5ft@ 

HI 4© (a) l^ttO&ttttSDas £ t> o * - tc 

■fe>^-*»^/t»3i©fco t ( c ) « ( b ) isar 

-#fbLfcfe<a (d) «*««2a-b>1f-4 7 (0M. 
[003 0] (3) ffijlttdf^^-^-KCDW 50 



C12) i 1 - 1 9 4 8 8 3 
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fcffi^>*-*!B0#W*J:5K:Hl 5 (a)<DCTi< 

Ear*, hi 5 (b) <Dc±<mmtcmmrzfr. 

Hie (b) OJ:3*c&6K#«lE»-rscifc-eS 
*. *^ttttte##85BLfc9, HIS (a) <D 

fflS8<D^-h^^l*{aiUT«E«tc»335 
*SCClSi»Lfc9r£**>TS*. H15CD (a) 

*-36* (a) CDC<b<EiBU. Kffi£#K 

■*tft^»r*C£*n*tfi±ft*. ??4>K*4e 
> t » Jgjfe (D* - A # J> 3 > <fc ft £ - A S 

DFGHJKL : ©ASDF4 J KL ; ©*«|CC^/t^ 

$fc CC J: i # ^ > ^ * > 40tt fTC \X ft < ^<D o cc ^ ^ 
S. HI 6 (a) CDafcattLrttHcjKLbtcBe* 

C^r«, B17 (a), (b) <Dto<W&<OWM:tC2 V 
f^m<D*-fcL<«^^>ft < !r (48A, 48B)* 

ice j: * y ^ ^ttfti isxmmrzimt itw 
rtf let fcr**. 

[003 1 ] KK^«J5StCOC*r«, T** 

F\ AWX^WWl^^ Ji ^ ftS[«cfl«yx;l,=f ^ 5 ^ 

1 8 0*U<^-y^;l,a>tr^^3ror)a^aS (a) 
+-?K-K <b) r*^. ^-/>K^Y^>^ 
(Cij^r W^DiWg«^J§*A SDFJKL;^ 

or{**^^-A^^^3>(cat^**^cr>ip^ 
Hi 80 (b) ©in< *-#-K{c*^4. ccr+- 

ptcmmi, ttmte*- b y ?<m&8 mmiu±± ft 



30 



40 
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■^tir^oo^^tcastitf^-v^fe^K:. a is 

5££««B!«t*S. IStcASttaott. aft®*?? 
^-c «fgjt * h «* a 3 at > i # 9 c <t r 

7A, tt>) XA©+«c#©c>6©*a«*t*iH-r*^®*# 
sdfj t rj kl ; j K*&>ftfcJs©«jiMftfciKflH» 

b-c*.m>. 'jNSSfciiftiHRifi*©*^. 
KJ;^. *-#-Kffi©^*Jgtt^««fcOTttfts 

[0032] (4) *-©jft^(*«Cj:5A*Sai« 
H2 0-C^L/tefe©«. *- h s> ;>9Mftfcrte>t»- 
-*ttKL-fc*-3 6 4*U»±«CE»U f§ifc*£*- 

g«©fiit0i-c**. . 92 0 (a) tmmxmoxz 

>±{c«-5»J©«U*-h«:RR. < b ) \m— n t&*>& 

«-5»J«ce». < c ) \mr&iicwagt. < d ) «« 3 J»J 

fci/< ««ow«fcEaLfc<>©-c*a. a*»s6b©»«5 

W£ Or. 192 1 ( a ) «*IS9i©A2>«t»*ffl*i£A, 

fct*«&ssse«©A;&»reap*«*-fliT\ *r-vv7<c 

fctttfta-fe^-ioWfc*- 3 8 ianSLhfCERLfc 
*?«8T*a. 5 0 tt* t-*. 5 1 ««jt*^-L E 
Dr**. A: o -CI* (b) . (c)©<fc9«C± 



^H? 1 1-18 4 8 8 3 
24 

t-*5 0*»6 : t^tL<«ia©ftl< LED 5 1 

(d) ©*^«:-€-©**ai«ko-cc>**-4jrFr*. 

C tifc J: 0 aWOSffi^- f & <!r©a*!*»HB£ 3 *i 
[0033] ( 5 ) a«§reS*-#- KRtf A#3$3i 

©m-^HBsai-r^a ? *b©w 

132 2»J|e»9!©*-#- KtA*««©@H«lfi!E©- 

( i ) -cwmmk - *mtmm-k> j *->s:xmt y« 

iLTS^S-ttTEiBU • #«JlMft*O0K5 3K 

is 5 2 *» 6 am -f > * - 7 * a * en 5 4 «t£g l -c =1 
f : -a»«*ata-r*. mtci^5c±©s»«tc»i£Lfc 
>-9— tc«t o-csaiM«ai»*flua-r*i»^«±i2 ( 1 ) 

Sffi^JX ^ ? *©»j5*>6A#*8t»> > h a -to 

niis*!ii* i>x mm ■< > a» - 7 * h e ^- * * 

hfc£±B»0T3>Fn-;l/|gg8«»:»JLE 
D5 l^e-*5 0*>6cn«:»*3ttS. • » 

[0034] (6) *9?WQXY9? (««»f¥S8A 
^SSKR^W^Sftft) ©W 

U/t ( 1 ) * v ?«ftJ^a5C«k &«U»±©* 
? ?t«ai*i»> 6 A# < « 2 o©Jg«©3r v f-H&BX A 

r> f-mmmstixm. 1 o««u»j:©i» , ?«ttD#a 

iSUtcx-f ??3ttCtflrrftXfl*CH2 30 (a) . 
(b).H25©(e). (f ) K*3n*X^7^r 

c©jg»«:»i,»-c«fi#©*- K3g«4t<cirrlf 

jS±<Ra-5fc*>©*iJRsS3*irt»4*i»0igLtt»±* 

t, »-yAfi£. *ff^#a*»-5/t *>©«*!,». 
2 oB«4W»±©* v *mBfr&lbX<( v 
{fcUW!5»©fc©T*4. B2 3«cj:0itai±©3f 
«»#a©SiW*ff 9. 02 3© (a) -C«iU8«©tt 

4. C©^fll«<hn»IS©<ttl>ttf^ft. I^W-fjf 

©jrFttretc^na. ( b ) r«*««©«u»«c * „ ^ 

8 *»fiSL/ft:t>©-C*5. C©i»^fcR5fi«© 

(c) «a»©a««©tt»*iSj«i/rawfcfc 

©. <d) «*??-b>1f--©ft89afft*5titra»E 
S8l/fcfc©-C*-5. S2 4l*aa4^or*7?*eai-b 
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4EKLfc*>©t*&. (a) l*Sl*or*iflW<0 

«a*±tft:*a. c©ct«cj:»);&flH©ae#4«-5;fc 

^WKt*«ffiaS«©A;fc»f¥#5ra± ft*. ( b ) 

{ifceai»©«Hi«8E*±tffc*>©. (c)BP)foa 

8±fcil«4f$ -5 r ffi*H#tii-b £EK l/fc fc© 6 
OT, T^©«ttSr±Wr **«>©. <d) fcHanjg 

[0035] I C it— F©rt*C. d»uy?F*-F 
S©t»«US9»S-ca. B 2 5 © <* 5 (c&jK£9eDSgJt 
«K±<C««2 34tt«U »«±(C2oT-ffl©»^l 

s4»w*^— *2 1 &>Lx9m2 4&±mictmz 

4K W . H© J: 5 «Cfc:fr <fc 0 ©HPEE L < it±TJ: 0 © 
tB(C±4fliE{cJ:0$»»^'«>h4$6£<*-tf. c©fg 
©* FSftc <fc 0 A:*73BB©fW8lI4ff9 * -< * 
*. 32 5 <b) BIC*-KCifie^-,T»fiSl//£ 

&»fu*-t©* ? rwuAtmm-c&z. chK^>t 

«. ffiEiA^-f-^FfHiikWl/fcl*. &v*®m!X. 
i«3A*-/^>mtBSttS. 132 6-Cti. «S©B8^ 
flW8J8*«IB©*»^©^^ v ^ttSflteiiVr. (a) r 
J«8»»TH©*iWfi»«:tt8»i: OTW-iaHlCCEKOfc 
0 . ( b ) ©<t 9 K£KUffi©#*ififctC«U»<t l/t Kf 
«c*»*(4iH*fcH2>lJ---4E»Lfc.0 > <c)©<fc9 
ttlft«Lh©«W»K L, r $at89iB©«t>Aifi«{C * » 

©±awc (d) ©c-<b<i[««©iu»{ci» ?*ttws»3i 

(e> «ft«Lh©tt»{CLrSI«^**ao 

«U»tc?8o"cttKU «U»©£*£iiit2rft{ctg**? 

( f ) umm<ow»±icmasmK. s> ? rwaiz 
«rc»6J:9(ce^A:«>©7»*. mmwrnot* 

C0 03 8] ttwna®«cj:->r. * ? ^*W3*©<i * 
-f »**8£4fiJBr£* vf-wnx-i mnmm 
mi<jj&WRv*o>n¥$(i&) icmxfHzmr. H2 

7©CT£ < &m±X.itmM±.icmiilLX&ML1t2 ? * 
<4EtftfcJ-te>-!*-- 2 8 4fe-?* y *tft«tfttt3B3 0 43f 
3£©«H-C*W:l&»ffS«fc5«C«J#L. > C©Jr**{4 
5K*ttiSe3 0 1 -b>-^-*»6©««<I#X««EE*e>t 
**«S£fcSS¥t4S;±i»6 1 4J&Stt#BtttS«3 9 

5CE«U * y *<4aflfttH8B3 o *asK»-c*^p-s 



C14) *$W¥ 1 1- 1 9 4 8 8 3 

26 

8b*tft*8M=tafi3 9©±{C^9i/a^^ ■» *a?8 3* 
KWfcfc©. 02 8 (a) . ( b ) JCijVr J: 9 CC. ffiM 

±*^«*«Lh«ca«i/-cEaii/fc f ^ *ft«*ta-fe> 

2 8 iCjSSte * * 3 3 * C i JC «fc *> tt * v *tft* 
MH-k>-0— 2 8«Cl6D;fc*aHE#*;tett*ff4f8£-r 
**?*f4EA*J»3 04ttW» S***t4dtAJjSJ3 
0 {C»-T *i»«B4 L r©S»i4«^Bl 38i. _t#*> 6 

»S3 9 KBtftS£3 9 Jc«Wfc3m3P6 8 (C 

ID J:o-C. ^J/aX-f 9^956 3CC»t6L/t5Se6 6* 
TBHtcWT* ir , ^taatA*»3 0 *fi5J#Lfc«*ffl© 

ffltt8c«k o-CSteJST;* -<5f»63 *Ett-T 4 J: 9tc» 

»«6ffl«6 7©jaH©— a?«c»w6n^w>t«©3^© 

fW6(*6 9 4»fiSL. *7^t4Etftftl-fe>-!»--2 8©* 
saJt*«c+»<cEE**JJ!iait6nA:4#«:^^ »^»6 3 
^JfTTit©-?**. 132 9 (a) «C^L,fc^-f sr^ 

-2 8tc»3t*f 3^a#*cifcj:»)tta« ^^taai* 

20 fcB-b 2 8 tO£ C /t«jR®#4 fc»«E 4164-T * 
* 7 *t4EA2>9I3 0 ^ ^t4«A^»3 0 

4— 5£*lSl(c(!tl9* fclfl* CI=tW syti£>©8S*t{C <7 > V 
x. A 7v falSmi 0 4ftfflir^j J/a^ A v ^SS6 
3©*>*ft:«=J-74ff 9 *>©<!: L»r*S. jr?9-Mj9l 
«:M*D**«B&t/-C{i^-^;U3 1 4ffil>-C*>a(.» 

*^I*>-y— 4»l*LT2-3ttKL;te»^ (c)«i» 
»^«^J-b>*-4««Lr3-3|fl9:l / A:J»^©^^ 9 

30 [0 03 7] 03 0 (a) «C^Lft:X^5>^tSMir«. 
£ » ?t4E«ia3^-2 8 £**»©&«>©»• -t/.rt/ 
3 1 4HWfc»ir :,:*t4JBA278B3 0*»«fcCf±35r*»6» 
fW5^ 7 Va^ ^ ? f »6 3 4±ffiKEt/fe«ftSfi 

3 9 ©^ >» 4tt«Maasa»»* 7 ike»u zv^ol 

EA^»aS3 0 i-i*{kl/te»tt4»o«J|iaB7 2 4±8B 
(S{* 7 1 J; 0 3 nfc«^25 7 3«:«t0 ff^Cc^ 

^ffi«A*»3 04-)E^rr6j«:|«&*fctjj¥ 

LftW. 5»tt4^-3«JI8» 7 2 <mmmi3Ki1n 2 
p *QmXt)U3 0 K-h&ttJEfjjWlI*. 6*xte<b # CC ^ 
40 vis»Z.<{ ??mB 3itVT-Ti fc©iLT*4. H 3 

0 (b) tc^utex-r^^swirtt. a«±xtt*<a± 
Kam/fc*7*tiai*Bj-fe>-!>---2 8«cisit4f »^ 

mciKiOS* 5. ^{4E1*ia-b>-y- 2 8 tClCi; 
fc*SWt#*fc««E4»£-r S * ^ *ftiBA*aB3 0 

4»^. »£ 7 f-t4EA*»3 otmmtttbvmjz 
»Mi7 4i. ±^r*>6af^-r5^9i/*^^ v^ase 3 

i. 3»^?-tiiaeA^»3 0 4fis^-rsfeJi>ecsi9:Lte# 

SW7 5 4. 4±ffitCELit8l#3Sfi3 9 4W0. C© 
#3W«CJ: 8 r * 9 *{4EA2>S»3 0 4&6CCS 
so »i»Jte«csy53 ^&{cW>{-tt©^SiJ«i:»)fiR*f^tt 



t 
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fWW*7 6 A«CJ:»);W ?^B3A*i. 76B{CJ:»)* 
-f7f83B*«jfF3li5©r2-30^J/ a ^^,f 

[0038] 193 1 KMCft^^v^-Clt, * „ 
^ffiMftlti ■&>-!>■- 2 8 4*tlg©fc«>©$--:/;l,3 1 

S^^Jxa^^ »fS6 34±EtCEl/fcBtft*«3 9 
£*WU 8t3f»^aSK«o»3 0©W8flB«caK$ti 
tt$3$&7 7WmtmiR3 9±&m}tt*f<{ KJBIIK7 

8 (CIK* 3 *vc»»pjffi± <cs J: ^ tc*rt3d^3 tiMro 

* ? ^ffi«A*»3 0 «J*Btft£«3 9±^r©»jh»3 

9 Afln^-«^*»fti$-r-< < * -j *tfLMJ i <j3&3 o±m 

#e 2 a. »'1*#q 2 ©SUfattiWjtcifiLT 

* ? *&»*fcj#3 0 CC+#&aE#JWtII*.6*i;fc± SCC 

*8S6 3*lfTre«>©4Lr*S. H3 1 

(b)«. ^y^tilBlUftiaSr^si/a^ir^jg^jg 

7*1W«»K3 9±«C»Wfc|»tt©X/-f F«M5t7 8K 

(4«A^3»3 0 £8tff£«3 9 <t©W«:=i-OM*©;<* 
#6 2 tffc «>©-?*£. yWs»*a$8 0 

©**» TT* c 4 «c J: ^>r#{cx ^ *<D*>*7fd 

W*fr5C±<i>r**. H3 1 (c) ©X-/ **a$80 
feH«-C*i. 36«CBI3 2 (a) . (b) 
«C=fA«©pi(t«:8 1 *JBtvc:?9S/»;*<f ?*6 3B 

ie 3ci2o*irr^-*sai. <c>. <d> . 

(e) -Ctk-T J: 5 JC. iT^CC^t^^e 2-CtmU. 
££2flSjK:«tM* 8 2 A. 8 2B?W»l/T, 3o©:/ 
»^^>f83A, 83B. 63C*JPTW*6t> 
©. 133 3 (a) ©i^CCRJBCttBfiK^f^^fijB^ 
fcrfe>-*- 2 8 *ELt*fcS&±<**fllTlimi OA: t 
© IH«KPBgrR©t|M>K:* ? * 5 9 *tfttbfc 

©. H3 4©J:?{c»tt#tcj:g-fe>-*-g5S#*fiij$ 

L.ff^tO<«"J»«*H^4ffi«Stt*fe©. H3 5© 
<*9«C, R0©tt»±{CJgHlbft:ji„^«Wai»2 8*^ 

tffcfc©gtti&£. 
C0039] ( 7 ) «*»ft^A^I*»*lH;MaA,ft:«| 

fiS«*^tt«. H 3 6 © J: 5 {c 2 v ^{ffiBfca-fe 

S52 8 K*tLT A* Sflfcfi^©* „ *A*>«*$«I# 

fei/<«»ffftt«:j:f)*9?-t«aiisa8 4fc«tt)*wai 
<**v mB$m®s&8 5 (cpu<p&mxmm. dsp 
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»ife{*8 7CCJ:»)lfc«3l**ci«»r 
lC«^^-A*JSWWffll@K8 5{C|5II^{cStt3 

4»^«ssa8a»©tb*«ji t». 

[0040] < 8 ) *&w<Dt*mmtitm)s&i<DmmM 

«T. Hffi*#«lt/r^9!©|«t©jgJi4gttK-j- a 

^m*^o*-©a»rt«fi83n. „^ 

F £ * v 5. h tCfjBBbfcfgi o < tt#©06© 

* 4 Ir » 9 «t6rr? mttl Z'i- V^il/3>tr a -ir -Mf ^ 

«"C vHa^Ca - *©«*5Vr. H3 
7 «SftBftftffl*-#- F 9 0 *tf *i^fc-*w©«» 

St««S*©nMig-c**. 8R?Jc^fc-,r(ii«^f© 

Y 9 3ttRaU4#jaffl{cJr9«*fc*i 
MA. 9 1 \Zt> *J v irtfU^-c*,*. ®mMzm&MB9 
4te.Uya?m?*4Z.i, F^-f ^CD-ROM FS 

-/^*j«*iaatir*»o. Pc*-F^a,h92(c 

ttPCMC I AttS©Ca r d B u s«tt?f©-/> jr- 

7 x .< ^gt*iii*ja*ti*. -e©fl6ita*ji*tiis*« 

»S«** 0 «c*>^tt«ctotes©r««5r-S. H3 8© 
(a ) fJ^GfC^KStlfc^?. f-ji? h 9 e A. 9 6B 

*#iJ«©M--Au^ha (#©o-6*a<»fii) «c# 

i«Lfc*«B©aR9tiM8ilH5r*4. (b) 
h^tC^^^,, F9 6*«»LfcWr*4. C©H3 

8 Ot*$VK* v ^(4*tfttaaJ©E8l*J+-^- F©* 

©«^«fc 0 fc^:» < in4©r«fcW»a*± t fsc t fc 

[0041] H3 9 u*m<mm<ommtc*stt&im5i 

4. *r. >t>*iI^a-b>t4irCPU97«i* 

0. ^f^ui 0 8±(cSi|«3ftri»s. c©^ 

^A^tc. y*y9 8, 07d}Kfty^^ 
89. #^@«88 8 4^tr-*5 0. i")T}Him®S& 
994*^100. I/0-^>ir-7x^^@Bio 

3. ^-7 U;ld»i@IS 1 044^<j>Jl 05. 36CC 
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KW^£©18l*©fc«>©a«@gS5 4gt£ 

hn-JH|H5 2*6a«-f>5»-7*^^@B54* 
*-«K- KStf A#t6il©ff2>* y 6 »* 

^*4t/. USB -jm, j/'Jr* gs 

^. MaR8&CC?S6*ifc*?^<., hSPl 1 0**ttS3*i 

h =i > h a -ji/®B i ogijiy 

^<9H08#R»6h5. C<D*y*-rty h**- 

Mi-co bttz iisjiBor 3> h b- jng«f«fc oled 

a-ky V-^jt •* y HHF^a y *ttia^-CttW#& 

^*'**«a«crn»TfcKK«MMfc*^/,-ci>*. g 

[004 2] (9) *l6g8©PDA©|g»0| 30 
PDA <'<-y4»*fS?**rS'ah) iWMKfcKctt 

y^h-J^T-W^*-*, bmmte*n^t><Difi*> 

(a) <Dta<&MMWK.-f v Is a. X ■{ ?^tf#&M&f£ 
SA;fc«»l 1 2£<&CA,tc>). <b)©iD<R0© 
&*W*fcl8ff6 0*tt» ffljffi{cia4 1 (a) ©fci 

< mmtc rfvis^^y f-mwmvmK^mm.^ 

SLT^ra^^lpJfiB^fll^i », . ( b ) ©SB< so 



C 16 ) 1 1-1 9 4 8 8 3 

30 

9^5 9 4»tffc»)0TI,»£. B|4 2tt#a© 

i. pc^-KstiNfija^i. ic*-F©a*iai5ai 

«^aL"C«*«ifeaj»^n-b vtf 9 7 y * »; <t ^-c 

RAMI 1 7tROMl 1 8*^-5. 

x y r <t l r 5 > * > * y ttaeiB.&B'ca 

S£**6tl4**. ROM«CO«,»-c«S»#ii*©oJifi 
it*J7tt £ a«©^S5© fc©*i«ffl Blffi-c* H(c 
Ch«CttJAr3Wr»8 9£^|lH|. X. ^7i/a+- 
•^^-©^©IWfflJlIlgl 1 9iA^3+- 1 14. 

»8 4 £«W»±{caHlsnS* y 9-H>y--8t5 8 

y*5 9T*4. t(CPDAW<-yt*3> 
ta — * £©a<t©;fc«>tt:;T5 us^t l, < fjj, y I 

*^*@8U 1 6i3*f**iSW4. >?\,Vy b*j- 

kss© ic*- F-ctte©a«ffl<D=j ***©*«>©.✓ 

10 0 4 3] (10) *«9|© I Cij- h'Mtfmt%%.B. 

upc*>- b-mmmm<omim 
H43(b)© < t5tcic*- b-mmmmtmn* u 

i^v h*- KiHfllfe-y-^X-cCPUiy^y^feJ: 
tBX*®8&r*fliS3*i-a<>£. CCTtt, COIC*- 

KSW«a*£ Lr /<— v gt© p c * 

-b'XUy h«C»AT**fc©*^-J-. ( a )-C«B* 

2oo©in<-o»f»){ct / r^acjf. Kafmccjcw 

;<ya>©xn» h{cJfAr#afe©T. Kafp^tcai 
»K©IU»{c««t(Mai-b>-!»--*^ ^ fc«r* 

(b) ttPDA«fi6*^-3Pc*-F©A^»^{cia 

( c ) «»^aafe L. < „ h ^^«|6* fc , fc P 
C*-KVir» f-*^-5t»«a*rflHffi{Ciiatt©«U» 

CO 044] <1 l> *#&W©IC*-K©!l96e| 

i c K«i|£*tt©y^ ^ „ y^-e^a. *aa«©x 
l. s«cc©aifi*«j!ir»Ai/fco. y-^ji-Att©^ 

KS© I C*- K-CttaftffiK ( a ) r«* ^ m 
-£*»«»4#aLft:«-c**. (b) tt»»©i&tB 

<o it±f»wAtPim<D»»ici>y^^m-b>^-i 
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i«f*ar*s. #k i ex- K±cD«u»o±tci»iS4^ 
5fe©* s. f-oatK.* otAA-f ^> Hfc#»tts©-cfc 

C004 5] ( 1 2 ) SaU»ftSA*«M*ffl*i^ftf 

^C3Xh^>*Jfttis. a4Q (a) ttj ,,^ /t » 
BLtcm— *t* *JBl>fc* » *;<c „ FT**. (b)tt 

<c) (i«*j8i>r±-Rfe6{ciuswe©AA«afa5 

fcKJMnJB&Ufcfc©, (d) l*lJ3mX8l&TSHc& 
■Lfcfc©. (e) tt-hSWCEjBLfcfc©, (f)ttffl 

■**. f$S*»#©«H*fH||BT-5 *>©& LxmrnT^dv 
fcKci>. 

[0048] 

rK^i/^^^^^ujgi^r, tJM8*HHjfcfc© 
afftt*i(5l±-r*. PDA 0<— V^JtWir* 

r^h) , PC*-KStiMBtt|^ IC*~FfifMI 

h#- F*-rx©l C#- F9<DflHfJff 

^««*«(,>SC4*i^JtfiJte IC*- F^©?fS©t* 



C17) 



1 1-1 9 4 8 8 3 
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] 

[a i ] *mi<Dm*<mMKto»&»wmm&(*}istf} 

[32 ] ^SW^tt^SKjBWi^^jt^a^co 

^•m***<t 3BK*^i ©s»ar * o . < a ) «»? 

SB. ( b ) tt¥ffi@|-cas. 



[85] ^^WO^ttcWglBfcijWiflaLjigis^g^ 

[a e ] ^^©^itfiWBJiifcfewatKaflisc^a^a 

(b) «*ff»?S*«?l!-r*Si9JH-c*«. 

[H7] sc<®siisa«ai^®*mtft:iaiaa-c* 

a*m-r t or* o , < a > it kbbi. < b > \-smwm 
[B9 ] *mi<mm(mmic*stizimmnit7-jns& 

[B10] ^^©^©jgMJcfcwsiKjgm^^ 

*^-r *>©r * o . ( a > «v»iia. < b > « 

[B 1 1 ] *»M©n«6©jB»fc*»i,»r«»r4*- h 
» ^ec * » *<**n8p©»t* e.tifct-^^,, *©ma 

(b) a«©-fe>t^-©««,»/t4©. (c). <d) * 

[a i 2 ] ^^©^©jgMfcfc^rttR-r**- h 

[a l 3 ] *#6§8©^tt©je»tc*(,>rtt»-rs*- h 
©WBBr**. 

[Bi 4] ^6ra©*»©««tc*»i>r«aEr4+-Ji< 

- K*5<->ttA^Ji6at©»rElS-e. ( a ) f. y 

fiEL/fefeccKEia. <b) »7"{cio©»M 
fctti-b j; , r«i|JEt,fe fc©© 

WBBv (c) \**-h*7lcfmistc$?*rt v 

s» i/fc* j: ^ r mat l ft t> ©©k aa. 
(d> KWTSntc^siwiia-bv^-^Baj^ 

A: <> ©o»f ffiH r* 5 . 

(B_l 5] *»l9©ISttr©^JS«:*j»4*-#- po_ 
B*^r^ffia-c* *) . ( a ) tt£ffi«c* - h „ ^{cffi 
Att»tH-b>-^-4i9;W^_ 4EH:Ltefe(i!) (b) « 
^© Z> h <DWfrt\ i 4»/C»S*> 6 «a*K©«lKtc -fe > - 

[B l 8 ] *#6W©^J6©««{c*,Wi+_^- F©fl6 
©W*>* r^BBr* 0 . ( a ) »itl(li:©«IU»tt:«M 
tftia-fe^^-SKSt^fc©. (b) «*©06#£«c 

[B l 7 ] **W©^Jt©Jg«{c*,wi + _^f_ K©ffl 
©«*^-r¥ffiB-C* *) . ( a ) y 7 
JiCftBKaifcESUfcfc©. ( b ) tHnjyPtfz^ 
50 *«*BOttBK«MWWcE»b3lfe4«)o«r** 
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fBar*a. (a) «^En*-y^©^tt@occinEu 

r(,>*ttlB©3&SflBMr*D. (b) 

n-;Hx-ct>st*»©Brc*o> <b) t (c) 
[02 0] *»^©s«t<D^]Bi«:*»t»r. 

«Efc©««0r*£. <a) ttaUtiiCCM^fci©©^ 
BS0. ( b ) ttS^-r SHBlLLK:#~t;tefc<D©iEffiHI. 

( c ) BaaihK -jutctk^iz fc ©©jess. < d ) « 

^Uecjfc^ft: fe ©©iE®0"C* 4 . 
[02 1 ] **8W©im«W&l!l(C*»l>T. h s^^tc 

* ^ *mam>wt 6 * - * * £ o wsg ^ 

fct»««l^©aimgr*-5. ( a ) ttlEEBH, ( b ) . 

(c > ±^*>6T^r(c(S]*>,rJi*«ori>*Hf^*jK 

arc 0. ( d ) ^ 5. *-as©jrF»fe 

[02 2 ] *»W©3e*©»«{C*»W*+-^- F&tf 

A*»af©iHiis<ifiR*^-r^o v ^ a-e*4. 

[02 3] *f6W©fSte©JBJS(c*»W.5$r ^fcfcj-fe;, 
■*—©E«0r. ( a ) ttSt8tt«CE*b¥tTLT * 

**#©*»»**©, <b> «p?asft«««:KiBL» 
mtcsMLicho. (d) (*««ai«a©s* *«>©*« ; 

^^^-©aiSfc^fcEflfoffc&ia-caa. ng, 

[02 5] *«9!©l5J6©Jg»{c*jl»r#»-r*pintt» 
*IT;^©iHateJ$-,;tej»„^tftfc];w»*© (a) « 

Wf®a. (b) \ztomm-c*>z. 

[82 6] *»W©HJt©«»(C*»W*3r „ 9-«m^> 
•9--©E»Hr. (a), (b). (c)«JpffiH. * 

Cd> . (e) . (f ) *48uar*a. 

[82 7 ] *«9?©HJ*©J£«K*«,>-cttS-r 5 
[02 8] (5JD< T'yJ/aXY-^ft^Ogttairtll 

^D"&©J?«:ffi©«©«4«ia (b) -c**. 
[02 9] I3JC< T"? J/*;W ? *tt*©£«JRft^t 

^^©iifcfl&otficjemHr* s. 
[H3 0 j xmw<omn<Dfcmic*si,>xtm-rz,7v u 
~z4y?tt* (Dmtmft&mmcD-M&wT ( a ) w so 
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00. ( b ) 2 % A v ^SC©tK®0T*£. 
[03 1 ] &b<7?ls*X4 v9-tffs<o&mk?mM 

^^©ffiflKScjRffiH-c* «j . ( a > uwm&nx-in 
&. ( b > a j: < c ) itx* >a*^s„>i*m-r. 
[H32 j mo<-7?is*n ? *tt*<Dm*mftmm 

•»fii<0flfi<D«<0ia-C**. ( a ) . ( b ) liT^SC. 
( c ) . < d) . ( e ) ttHj^sSr**. 
[H3 3 ] *KW<Dm&<0&mK.*S<.>XttRTZ7?i, 

*z.4v *i*#©siA»ftEm^ffl„ D 0 ©rog©«u**jj 
10 ^©ipsiaigwHar**). (a> 

f*3S. (b) JTte^lf-i^^fljBshc* 

3. 

[0 3 4 ]^»W©i»fc©Jg»Ktel>TttHT*.X Y » 
*-#a*7n-rfc©-C. <a)»»f®H. <b)tt¥0ia 

[H35] mc<-7*isa.X'{ ?m$cr>mmittmm 
*f*%* ■{ v ^»a»*^ofe©-c««fflgr**. 

[H3 6 ] *»W©H16©JBM«:*jW4* v 
[H3 7 ] 3t^6W©l«6©«»«:*,W««M»f^s*- 

■c*s. 

[H3 8 ] *l6W©HJ6©^JHl{c*»wa»MaftS*- 

f i f » i. h *ffl*ii^fc-al»st»«a^5^^©^ 
H*ar*H«ar <a) {i*?^-,, h2-3*«*^ 

«:«>© (b) It jr 9 ^» Ho*amfc't>®?* 
3. 

[33 9 ] *ftm<Dm»i<»j&mtc*stt2>iiffimmwi3ii 
> S6ai©iBiBaw64^r^'P5.i'ia'c*s. 

[H4 0] ^^©llltCJBJlSte^spDA©^^ 
(a) £ IC*-F^tt«JitK (b) ©*4«H-C*S. 
[B4 1 ] *»^©ldt©JB)|S{c*tW5at»stt«J»3|5 

[H4 2 ] #!6W©^©fl8!BfcfaWSPDA±. j c 

- K©a*@B«Wt4^v-r ^ D „ i>|g-c*e. 

[04 3] ^^©^©JgttKfcWSPC*- Kffit» 
$84i;K©*HH3-C&S. 

[H 4 4 ] *»^©Htt©jg]||{c*»^ ii'Uyj.h*- 
FS©IC*-F© (a) . (b). (c)BiEgSH. 

(d> B»ma-c*a. 

[04 5] *f69J©ieJk©jgflUC*tt* ^ ,f;<, ^ 

•fe>^-©Stt3nfc«SFSfl»«JSa?«JK©l4«H-c* 
(H4 8 ] *«W©H«©^««:*jW4«»S««4a* 

» ^t4ii<ftai-fe >*-©¥ffiig-c*i. 

[«F#©SiW] 
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6 3 A*-* 6 4 -^^i/a^^ 

BSHUMMMM 
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(54) [Title of the Invention] Touch operation type computer 
(57) [Abstract] 

In^muTtifun^^^r? 1 Th±S com P uter m ^es the input means diverse 
and multifunctional to improve the operability 

with either u„i fo ro r r V no„- a u„ t J r o rm d a e rr a C „1e°L"rol coucn 
sensors continuously in a straight line, plane curve or arc 
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[Claim 1] An information terminal equipped with an .h^h, ^ • 

kevs* TT T i th H fc C ° ntainS C ° ntaCt ^tJorsensors on^he tofso? 
keys; a keyboard constructed of multiple keys that have a switch! nf 
means to turn contact points on and off wifh f switching 

pressure that performs contac^event 2iJE??« P * movement or 

touch and performs d.t.S^f^oSSS^lS:'':^.^^ 
switching means; and a means to detect the finaer 11 llZ 
when the keyboard is touched on the group of con£a£ ^Jc^ST"* 
sensors on the tops of keys ct aetectipn 

EX £Li\ l ^- t S^SS. t SSS « ed with an arithmetic 

tops of keys; a keyboard cS^t^rLSSS'SyT^'hS.^ 
switching means to turn contact points on and off wf?h phvsicl? 

b^ch^y ^o^erated 
with the switching means; InT ^ItTsTo dftec? ?hf K ITT 
movement when the keyboard is touched on the group of contact 
detection sensors on the tons of group or contact 



-« «»i me tups or Keys. 

anoTmemory tha'^cSnt^^c^n^ct^i^^ With M arit ^tic device 

keys; a k.^rd^^SLS^'SlS^SS/S^r **" ^ ° f 
means to turn contact points on and off J ? f * 3 switchin <? 

pressure that performs contact event ILl^ P^ 5 ^ movement or 
touch and performs -.t^^Sf ^cSgS"^^^^^ ^ 
switching means; a touch pad; and a means to d ec the flnLt 
hand movement when there is contact wit-h tul r ecect * ne fin 9 er or 
contact detection sensors on S» ?Ll S t keyboard on the group of 
[Claim 4] An ^to^tl^'^^^^l^ 
graphic display means *n i 7 wlLn a character and 

contains conta^^tfon"^" 1 ^^ 0 ^? ZTs'\T\ , 

p-r'or» p eo:^r^t o 2t^So?^;tSir:L^ r fc ,,r *r""r that 

performs detection of the contact pi suS ^ tM ? k Md 
means; and a means to detect the fini„ 11 i e sult ching 

srs^r--"- - tha ^"rsris rthe 

in C o^a P nio S^J^^S^,,^^^ • ^raoter 
cons\ a r U ^^ 

contact points on and off J * , switcnin 9 means to turn 

performs P con«cre a e„Vd"e"^ 

performs detection of the contact'point state "In & s^cnrn' 



means; and a means to detect the finger or hand movement when the 
^ps°of d k eys?° UChed ° n 9r ° UP ° f C ° ntaCt ^tection^en^rs olTthe 

ar a ohL 6 i^"i inf0rmati ° n terminal equipped with a character and 
graphic display means, an arithmetic device and a memory that 
contams contact detection sensors on the tops of kevs- a kln a H 
constructed of multiple keys that have a switch ngS is tt 
contact points on and off with physical movement or pressure t^at 
performs contact event detection generated by each keTJouch anS 
performs detection of the contact point state with the sw^ch?™ 
means; a touch pad; and a means to detect the finaer r 9 
when there is contact with the keyboard on tL^rlup If TontcT^ 
Icttl^ ? ens °f s ° n the to P s of keys and with ?he touch pad 
[Claim 7] A portable information terminal equipped with a ch M ^»r 
and graphic display means, an arithmetic device and a memorS thaJ 
contains contact detection sensors on the tops o? keys a Jevb«^H 
constructed of multiple keys that have a switching means to lurn 
contact points on and off with physical movement or prSss^re t^at 
performs contact event detection generated by each keTJouch Inrt 
performs detection of the contact point state with the ! L 
means; a touch pad; and a means to detect the finLl L Zt S 9 
when there is contact with the keyboard^ the gro^p °of TontaT*™^ 

£121? r--" ToVulll e^i k p P y : d a w d th^ h i he T chTad 

[Claim 9] A portable personal computer equipped with * n ha „„ f 
graphic display means, an arithmetic device" and l r f ' 

keyboard as indicated above. memory that has a 

i?^lL 10J A workstation equipped with a character and graphic 
as^L'dL^r^Sve^ 1 ^™^ 10 d6ViCe * that hST Aboard 

[Claim 11] a word processor equipped with a nh a «^« ^ 

substrate i^^fH be ^"^ n '5 e tOP ° f the and *eyoo«d 

substrate instead of the aforementioned touch ooeration 

keyboard' 0 deteCti ° n the P-«ton of the finger^Wd on'tnT'' 
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[Claim 13] A portable information terminal equipped with a character 
and graphic display means, an arithmetic device and a memory 
that is equipped with an input device containing a touch detection 
means with touch detection sensors arranged continuously in a 
straight line, plane curve or arc; a detection calculation means for 
any or all of the number of contact events, length, time, direction, 
speed, velocity and acceleration from the point of contact input 
repeatedly along a trajectory. 

[Claim 14] A portable information terminal equipped with a character 
and graphic display means, an arithmetic device and a memory that is 
equipped with an integrated input device that is comprised of a 
switching means to turn the contact points on and off by movement or 
pressure; and an input device containing a touch detection means with 
touch detection sensors continuously arranged in a straight line, 
plane curve or arc; and a detection calculation means for any or all 
of the number of contact events, length, time, direction, speed, 
velocity and acceleration from the point of contact input repeatedly 
along a trajectory. 

[Claim 15] A PDA (Personal Digital Assistant) equipped with a 
character and graphic display means, an arithmetic device and a 
memory that is equipped with an input device that is comprised of a 
touch detection means with touch detection sensors continuously 
arranged in a straight line, plane curve or arc; and a detection 
calculation means for any or all of the number of contact events, 
length, time, direction, speed, velocity and acceleration from the 
point of contact input repeatedly along a trajectory. 
[Claim 16] A PDA (Personal Digital Assistant) equipped with a 
character and graphic display means, an arithmetic device and a 
memory that is equipped with an integrated input device that is 
comprised of a switching means to turn the contact point on and off 
by movement or pressure; and an input device containing a touch 
detection means with touch detection sensors continuously arranged in 
a straight line, plane curve or arc; and a detection calculation 
means for any or all of the number of contact events, length, time, 
direction, speed, velocity and acceleration from the point of contact 
input repeatedly along a trajectory. 

[Claim 17] An IC card type information terminal equipped with a 
character and graphic display means, an arithmetic device and a 
memory that is equipped with an input device that is comprised of a 
touch detection means with touch detection sensors continuously 
arranged in a straight line, plane curve or arc; and a detection 
calculation means for any or all of the number of contact events, 
length, time, direction, speed, velocity and acceleration from the 
point of contact input repeatedly along a trajectory. 



[Claim 18] A PDA (Personal Digital Assistant) equipped with a 
character and graphic display means, an arithmetic device and a 
memory that is equipped with an integrated input Lv!ce that is 
comprised of a switching means to turn the contact poJnt on and off 
by movement or pressure; and an input device containing a touch 
detection means with touch detection senior-* -. 
a straight line, plane curve oTarcT "STS.SSS^iLSST 1 
means for any or all of the number of contact even , length tLm 
1^^^'^^^^™ *« the'poinf^f contact 

w°h ry ri at , lS equipped with an input device that is comprised of a 
touch detection means with touch detection sensors continuousiv 
arranged in a straight line, plane curve or arc; and a detection 
calculation means for any or all of the number of conr^ct events 
length, time, direction, speed, velocitv and arZlilZ If events, 

p t ci2L°i „n tao v nput . ^"eiiZ&j^ tion f rom the 

IClaim 20] An information processing device • ~, . 

IrTs^sltt meana " 3 deteCti0n -ana ,7^ 



— — — -w»« a » » * * W • 

batter/that is Vipped^i^S ^"^"dev^ha? ilToLT 2 ^ 

calculation means for anv or all of +*Z J . w arc ' and a detection 
a.- 7 y or a±x of tn e number of contact ©w»nr«s 

[Claim 22] An IC card eouipped with *n = *-k~.^4- • 

that is equipped with an^input SevJce tha£ col^ 6 * mem ° ry 

detection means with touch d^o^Ti comprised of a touch 

a straight line, ^ane" curve or arc" anT^d ^f™ 0 "* 1 * arranged in 
means for anv or ai T % or arc, and a detection calculation 

••leans ior any or all of the number of contact events Un^h 
direction, speed, velocity and acceleration fnr ^I • ? ' tlme ' 
corresponding to that touch according Jo ?he con£acV ? ° r Volta * e 
!S.i^ °L^ tM V^' "*"t2£J a\^ng\ C : r a?:c t :ry PreSSUre 
iSmJnous'means'wi^rf ^ \ Cha " Ct ~ ciisplay^neans or a 

memory that is ea^pSed with ™ arithmet ^ device and a 
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and a detection calculation means for any or all of the number of 
contact events, length, time, direction, speed, velocity and 
acceleration for the signal or voltage corresponding to that touch 
according to the contact or pressure from the point of contact input 
repeatedly along a trajectory. 

[Claim 24] An IC card equipped with a character display means or a 
luminous means with a luminous element, an arithmetic device and a 
memory that is equipped with an input device that is comprised of a 
touch detection means with varying densities of touch detection 
sensors arranged along a specific line or plane curve; and a 
detection calculation means for any or all of the number of contact 
events, length, time, direction, speed, velocity and acceleration for 
the signal or voltage corresponding to that touch according to the 
contact or pressure from the point of contact input repeatedly along 
a trajectory. 9 

[Claim 25] An IC card as claimed in Claims 22-24 where there are 
multiple items and a cursor to display which items are currently 
selected on the aforementioned display means; and a means to 
synchronize the movement of the event information calculation with 
the cursor by repeated contact detection using the aforementioned 
input device. 

[Claim 26] A portable information terminal equipped with a character 
and graphic display means, an arithmetic device, a memory, a keyboard 
and a touch pad containing a palm rest that is equipped with an input 
device that is comprised of an input device containing touch 
detection sensors arranged along a specific line or plane curve 
around the touch pad; and a detection means to detect the position on 
the input device touched by a finger. 

i^ aim Z V- A P° r f able information terminal equipped with a character 
and graphic display means, an arithmetic device, a memory and a 
keyboard that is comprised of an input device containing touch 
detection sensors arranged along a specific line or plane curve and a 
touch pad integrated with a palm rest; and a detection means to 
detect the position on the input device touched by a finger 

ini a ™«J3 A^° r f able information terminal equipped with a character 
and graphic display means, an arithmetic device, a memory and a 
keyboard that is comprised of an input device containing touch 
detection sensors around a touch pad arranged along a specific line 
or plane curve and a touch pad integrated with a palm rest; and a 

Tfingir 11 t0 ^ POsition on the in P ut ^vice touched by 

inH 3 i™ 2 V- A ^? or f able ^formation terminal equipped with a character 
and graphic display means, an arithmetic device, a memory and a 
keyboard that is comprised of a touch pad with a palm rest; a means 
for pointing on a two-dimensional plane on part of the touch pad 




where contact is not possible; and an input device containing touch 
detection sensors arranged along a specific line or plane curve. 
[Claim 30] A portable information terminal equipped with a character 
and graphic display means, an arithmetic device, a memory and a 
keyboard that is comprised of a touch pad with a palm rest; and 
an input device containing touch detection sensors arranged along a 
specific line or plane curve used as a touch position detection means 
along a specific line to identify sections visually from the touch 
pad surface contacted. 

[Claim 31] A portable information terminal as claimed in Claims 26-30 
with a click switch on the input device or on the input device around 
the touch pad. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] This invention relates to an 
information processing device that has arithmetic processing 
functions, in particular, a computer that can conduct operations via 
human touch. Specifically, it is a product that is an information 
terminal combined with a keyboard such as a personal computer or a 
word processor, a portable information terminal or a compact 
electronic device with multiple input items and multiple input data 
that can detect contact of input operations. It is designed to 
improve the operability of portable personal computers, PDA and IC 
card type information devices. 
[0002] 

[Existing Technology] In the existing field of information 
processing, information processing devices generally use a mouse as 
the pointing device. This hand held device moves around on a desktop 
to input changes into the computer. Since it is a common device, the 
description has been abbreviated. Additionally, tracking balls and 
joy sticks are used as pointing devices. Touch pads are generally 
used for fingertip touch input on portable personal computers. There 
are many problems with these pointing devices. The mouse has good 
operability but can only be used on top of flat desktops. Also, it is 
necessary to remove ones hand from typing on the keyboard to use the 
pointing device. Touch pad input requires extremely delicate finger 
control, but this also requires removing ones hand from the keyboard 
and exercising care for input. Other pointing devices also require 
removing ones hand from the keyboard. These pointing devices are 
generally used to move a cursor around a monitor. When considering 
the two pointing devices mentioned above, it is difficult to control 
a cursor on a screen using a fingertip on a touch pad 



< > 
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moot? An ! aSy J° contro1 a mous * "Sing a palm, wrist and arm. 
[0003] An example of an information terminal containing a 

sssrsis^^s^s: vi r and a memory is the ^ < p — * 

r ai assistant). Examples of compact computer such as DO rt- a hi a 

Microsoft include the brand name Zaurus from Sharp Corporation «-ho 
brand name Newton from Apple Computer and the brand n£ne PaJm PiSt 
from Robotics. In general, PDAs can be called electron^ notebook 
With existing compact electronic devices, IC cards or pn»« !J 
serious user interface problems with high functionality mult?" 6 
functionality and large information capacity relative to ™e 
lightweight compact size. In spite of the smaller? ILnte^size 

Jor r th a ^ mor % fUnCti0nS - ThS dSVice itself requires fpuVsw^ch 
for these functions. These devices with h-irrH 7 swltcn 

functionality and large information capac^y J^^^SS" 
7^*1* PUSh SWitches that perform the commands usin^a^n or a 
fingertip on a touch pad on the liquid crystal dlaplSJ c£™If 1 1 
key input on card type calculators includes a matrix 2fH S*' 
contact points with moveable contacts on a subsrSS + 
down from the top to turn the contact point on 5£l ^ " B P f essed 
device where the keys are separately passed w £i! an input 
algorithm or processing means that cTse ect ItinL^ an 
finger input. Smooth finger motion on the da£a T 1 * V1 * 

control for data selection does not meet thfob^ctivL E Sst?L 
portable personal computers come equipped with a S ;J o I, 
in addition to the point ino device J«S 2- , touch Pad. Recently, 

dimensional plane, Minting "evrces 1 T^ln^t ° n * tW °" 

displacement values have been t^dil^^^^J^^^r 10 ^ 1 

that portable personal computers will contain fSSi I " h ° Ped 

input devices. contain these one-dimensional 

1) Electrostatic induction: This is * ?-Hi man .^ 

detection method that detects i?J£JL? 8i ° nal tOUch P°sition 

signal conversions such aTf"re™Incv an"d £ Capacit y conversions as 
panel surface is touched !„5 IS? I? Y t 5 P 3Se conv ersions when the 
Tn*- a ™.f^! i is coucned and not touched. Examples include »ppt 
International Kokai W092/08947 Report" «ppt t«*« - L " c - Lua f PCT 

W092/14604 Report" "ieef r™™,?! e ' International Kokai 

xxc^wi c. , Computer Societv Press Bonnet- 

internatiinai Con?er"^e In Robof^!™ * r ? c ; edin 9s of the 1992 IEEE 



2) Resistant Film: An electrical potential distribution was generated 
on two conductive sheets using an X-axis and Y-axis. The change in 
voltage when the panel surface on the conductive sheet is touch is 
detected by the touch position detection method on a 2-dimensional 
surface. This can also be an analog or digital method. Examples 
include those in "Kokai S47-36923 Report", "Kokai S61-208533 Report" 
"Kokai H8-54976 Report", "Kokai H4-4420 Report", "Kokai H4-15813 
Report*. 

3) Moveable Electrode: Multiple electrodes were arranged on one side 
of a gap such as one parallel to the Y-axis using position detection 
on the X-axis of a 2-dimensional surface. Multiple electrodes were 
arranged perpendicular on the Y-axis. These were designated moveable 
electrodes so there was a touch position detection method on a 2- 
dimensional surface by detecting contact with several electrodes from 
pressure along the Z-axis . An example is in the w Kokai H4-15723 
Report" . 

4) Optical Detection: Infrared LED or phototransistors were arranged 
on both sides of a gap parallel to the Y-axis using touch detection 
on the X-axis of a 2-dimensonal surface. Infrared LED or 
phototransistors were arranged on both sides of a gap perpendicular 
to this using touch detection on the Y-axis. By pressing from the Z- 
axis direction, the touch position detection method on a 2- 
dimensional surface detects the position and the range where the 
optical beam was interrupted. Examples are in the "Kokai H2-53129 
Report" and the "Kokai H5-35403 Report". 

[0005] 

[Problems this Invention is to Solve] First, information is input 
using a standard keyboard on information processing terminals, 
portable information processing terminals and compact information 
processing terminals. On these keyboards, typically the cursor is 
moved using the up/down/left/right arrow keys. However, when the 
cursor is a pointing device, it is not controlled by arrow keys. It 
is standard that the keyboard does not have the function to control 
the arrow cursor movement. A keyboard differs from a touch pad in 
that there is sufficient space for movement using the palm of a hand, 
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the wrist and the arm. There should be a pointing device that 
efficiently utilizes this space. In particular, portable personal 
computers and portable work stations come integrated with a keyboard, 
pointing device, monitor and CPU so the keyboard is an essential 
component of the entire unit. If the keyboard can function as a 
pointing device, it will be possible to provide a portable computer 
with excellent operability. ^ 
[0006] Existing information terminals equipped with an arithmetic 
device such as a microprocessor and a memory such as compact 
electronic devices, IC cards or PDAs are very technologically 
advanced with highly integrated microprocessors and memory in the 
device that also has large information storage capacity. It is also 
necessary to make progress towards efficiently reducing the number of 
hardware parts for user interface and input. At the present time, if 
the touch panel with these parts is directly touched with a 
fingertip, the monitor gets dirty, which interferes with its use 
When a pen is used, it cannot be operated with one hand. With a jog 

is a i;nr™S°^ enienC f rel * tive to a PDA or compact electronic device 
is improved to a certain degree but not for thin IC cards or credit 
card types, so it is not applicable. For this type of device, when 
inputting without a touch panel or jog dial, single event input is 
conducted by pressing down a push key but there are never enough 
keys. The number of keys required to perform input of many events bv 
Uttt^ ^ is , excessive - T ° ^id this, an input device a " 

continuously conduct event input with delicate fingertip operation is 
needed. To rapidly input many events, there are push keys ?hat 
transmit items as long as the key is pressed but it is easier for 
humans to recognize fingertip movement instead of time. For this 

Irr^r;!^ 6 " ^ mult± P le event detection mechanisms 

arranged along a trajectory, it is possible to effectively use these 
for touch events on an electronic device. For smooth selection of 
multiple functions and large amounts of information, the software 
program data pointer movement for the selected function as wall as 
the touch event detection hardware can control the continuous data 
input using a touch detection mechanism as well as movement of ?Je 
data pointer or cursor. In general, an information processing 
terminal that processes data and conducts data control is called a 
computer. This invention is equipped with an arithmetic device fnd a 

Tortilla *? S °t Ve problems found on information terming 

portable information terminals, personal computers, portable personal 
computers, work stations, word processors, information prc^ess^nT 
devices PDAs (Personal Digital Assistants), IC card typTJnr option 
[0007? ' tyPe information terminals and IC cards 




[Means of Solving These Problems] This computer invention solves the 
problems listed above by combining two input mechanisms. First, the 
primary input mechanism is a keyboard with touch detection sensors on 
the top of the keys that detects movement of a hand contacting the 
keyboard, and so functions as a pointer device. This invention 
combines this keyboard and touch pad. Next, the secondary input 
mechanism detects touch by fingertips along a specific trajectory 
with touch detection sensors continuously arranged along the specific 
trajectory and is a means to input multiple events. Using the primary 
input mechanism, keys equipped with touch detection sensors on the 
tops act as a secondary input mechanism when arranged along a 
specific trajectory. 

[0008] This invention combines these two input mechanisms as follows 
The first invention solves the aforementioned problems with an 
information terminal equipped with an arithmetic device and a memory 
that contains contact detection sensors on the tops of keys- a 
keyboard constructed of multiple keys that have a switching' means to 
turn contact points on and off with physical movement or pressure 
that performs contact event detection generated by each key touch and 
performs detection of the contact point state with the switchina 
means; and a means to detect the finger or hand movement when the 
keyboard is touched on the group of contact detection sensors on the 
tops of keys . The second invention solves the aforementioned problems 
with a portable information terminal equipped with an arithmetic 
device and a memory that contains contact detection sensors on the 
tops of keys; a keyboard constructed of multiple keys that have a 
switching means to turn contact points on and off with physical 
movement or pressure that performs contact event detection generated 

ke y. touch and Performs detection of the contact point state 
with the switching means; and a means to detect the finger or hand 
movement when the keyboard is touched on the group of contact 
detection sensors on the tops of keys. The third invention solves the 
aforementioned problems with an information terminal equipped with an 
arithmetic device and a memory that contains contact detection 
sensors on the tops of keys; a keyboard constructed of multiple keys 
that haye a switching means to turn contact points on and off with 
physical movement or pressure that performs contact event detection 
generated by each key touch and performs detection of the contact 

\ 8 S t %* lth thS switchin 9 means ' a touch pad; and a means to 
detect the finger or hand movement when there is contact with the 
keyboard on the group of contact detection sensors on the tops of 
keys and with the touch pad. The fourth invention solves the 
aforementioned problems with 
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an information terminal equipped with a character and graphic display 
means, an arithmetic device and a memory that contains contact 
detection sensors on the tops of keys; a keyboard constructed of 
multiple keys that have a switching means to turn contact points on 
and off with physical movement or pressure that performs contact 
event detection generated by each key touch and performs detection of 
the contact point state with the switching means; and a means to 
detect the finger or hand movement when the keyboard is touched on 
the group of contact detection sensors on the tops of keys 
[0009] The fifth invention solves the aforementioned problems with 
a portable information terminal equipped with a character and graphic 
display means, an arithmetic device and a memory that contains 
contact detection sensors on the tops of keys; a keyboard constructed 
of multiple keys that have a switching means to turn contact points 
on and off with physical movement or pressure that performs contact 
event detection generated by each key touch and performs detection of 
the contact point state with the switching means; and a means to 
detect the finger or hand movement when the keyboard is touched on 
the group of contact detection sensors on the tops of keys. The sixth 
invention solves the aforementioned problems with an information 
terminal equipped with a character and graphic display means, an 
arithmetic device and a memory that contains contact detection 

IVH°1 S ° n the .!°Pf of kevs; a keyboard constructed of multiple keys 
that haye a switching means to turn contact points on and off with 
physical movement or pressure that performs contact event detection 
generated by each key touch and performs detection of the contact 
point state with the switching means; a touch pad; and a means to 
detect the finger or hand movement when there is contact with the 
keyboard on the group of contact detection sensors on the tops of 
keys and with the touch pad. The seventh invention solves the 
aforementioned problems with a portable information terminal equipped 
with a character and graphic display means, an arithmetic device and 
a memory that contains contact detection sensors on the tops of kevs • 
a keyboard constructed of multiple keys that have a switching means 
to turn contact points on and off with physical movement or pressure 
that performs contact event detection generated by each key touch and 
performs detection of the contact point state with the switchina 
means; a touch pad; and a means to detect the finger or hand movement 
when there is contact with the keyboard on the group of contact 
rnJ?^ 10 ? sensors on the tops of keys and with the touch pad. 
[0010] The eighth invention solves the aforementioned problems with 
a personal computer equipped with a character and graphic disolav 
means, an arithmetic device and a memory that has a keyboard as 
indicated above. The ninth invention solves the aforementioned 
problems with a portable personal computer equipped with a character 
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and graphic display means, an arithmetic device and a memory that has 
a keyboard as indicated above. The tenth invention solves the 
aforementioned problems with a workstation equipped with a character 
and graphic display means, an arithmetic device and a memory that has 
a keyboard as indicated above. The eleventh invention solves the 
aforementioned problems with a word processor equipped with a 
character and graphic display means, an arithmetic device and a 
memory that has a keyboard as indicated above. The twelfth invention 
solves the aforementioned problems with an information processing 
device that is equipped with a keyboard substrate or a non-contact 
detection sensor between. the top of the keys and the keyboard 
substrate instead of the aforementioned touch operation keyboard, and 
a means to detection the position of the finger or hand on the 
keyboard. 

[0011] The thirteenth invention solves the aforementioned problems 
with a portable information terminal equipped with a character and 
graphic display means, an arithmetic device and a memory that is 
equipped with an input device containing a touch detection means with 
touch detection sensors continuously arranged in a straight line, 
plane curve or arc; a detection calculation means for any or all of 
the number of contact events, length, time, direction, speed, 
velocity and acceleration from the point of contact input repeatedly 
along a trajectory. The fourteenth invention solves the 
aforementioned problems with a portable information terminal equipped 
with a character and graphic display means, an arithmetic device and 
a memory that is equipped with an integrated input device that is 
comprised of a switching means to turn the contact point on and off 
by movement or pressure; and an input device containing a touch 
detection means with touch detection sensors continuously arranged in 
a straight line, plane curve or arc; and a detection calculation 
means for any or all of the number of contact events, length, time, 
direction, speed, velocity and acceleration from the point of contact 
input repeatedly along a trajectory. 

[0012] The fifteenth invention solves the aforementioned problems 
with a PDA (Personal Digital Assistant) equipped with a character and 
graphic display means, an arithmetic device and a memory that is 
equipped with an input device that is comprised of a touch detection 
means with touch detection sensors continuously arranged in a 
straight line, plane curve or arc; and a detection calculation means 
for any or all of the number of contact events, length, time, 
direction, speed, velocity and acceleration from the point of contact 
input repeatedly along a trajectory. The sixteenth invention solves 
the aforementioned problems with a PDA (Personal Digital Assistant) 
equipped with a character and graphic display means, an arithmetic 
device and a memory that is equipped with an integrated input device 
that is comprised of a switching means to turn the contact point on 
and off by movement or pressure; and an input device containing a 



touch detection means with touch detection sensors continuously 
arranged along a 
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specific line, plane curve or arc; and a detection calculation means 
for any or all of the number of contact events, length, time, 
direction, speed, velocity and acceleration from the point of contact 
input repeatedly along a trajectory. 

[0013] The seventeenth invention solves the aforementioned problems 
with an IC card type information terminal equipped with a character 
and graphic display means, an arithmetic device and a memory that is 
equipped with an input device that is comprised of a touch detection 
means with touch detection sensors continuously arranged in a 
straight line, plane curve or arc; and a detection calculation means 
for any or all of the number of contact events, length, time, 
direction, speed, velocity and acceleration from the point of contact 
input repeatedly along a trajectory. The eighteenth invention solves 
the aforementioned problems with a PDA (Personal Digital Assistant) 
equipped with a character and graphic display means, an arithmetic 
device and a memory that is equipped with an integrated input device 
that is comprised of a switching means to turn the contact point on 
and off by movement or pressure; and an input device containing a 
touch detection means with touch detection sensors continuously 
arranged in a straight line, plane curve or arc; and a detection 
calculation means for any or all of the number of contact events, 
length, time, direction, speed, velocity and acceleration from the 
point of contact input repeatedly along a trajectory. The nineteenth 
invention solves the aforementioned problems with a PC card type 
information terminal equipped with a character and graphic display 
means, an arithmetic device and a memory that is equipped with an 
input device that is comprised of a touch detection means with touch 
detection sensors continuously arranged in a straight line, plane 
curve or arc; and a detection calculation means for any or all of the 
number of contact events, length, time, direction, speed, velocity 
and acceleration from the point of contact input repeatedly along a 
trajectory. The twentieth invention solves the aforementioned 
problems with information processing device as claimed in Claims 1-19 
that contains the aforementioned keyboard and the aforementioned 
input device as well as a detection calculation means and a 
transmission means. The twenty-first invention solves the 
aforementioned problems with a card type information terminal 
equipped with a character and graphic display means, an arithmetic 
device, a memory and a solar battery that is equipped with an input 
device that is comprised of a touch detection means with touch 
detection sensors continuously arranged in a straight line, plane 
curve or arc; and a detection calculation means for any or all of the 
number of contact events, length, time, direction, speed, velocity 
and acceleration from the point of contact input repeatedly along a 
trajectory as detection information. 
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[0014] The twenty-second invention solves the aforementioned problems 
with an IC card equipped with an arithmetic device and a memory that 
is equipped with an input device that is comprised of a touch 
detection means with touch detection sensors continuously arranged in 
a straight line, plane curve or arc; and a detection calculation 
means for any or all of the number of contact events, length, time, 
direction, speed, velocity and acceleration for the signal or voltage 
corresponding to that touch according to the contact or pressure from 
the point of contact input repeatedly along a trajectory. The twenty- 
third invention solves the aforementioned problems with an IC card 
equipped with a character display means or a luminous means with a 
luminous element, an arithmetic device and a memory that is equipped 
with an input device that is comprised of a touch detection means 
with touch detection sensors continuously arranged in a straight 
line, plane curve or arc; and a detection calculation means for any 
or all of the number of contact events, length, time, direction, 
speed, velocity and acceleration for the signal or voltage 
corresponding to that touch according to the contact or pressure from 
the point of contact input repeatedly along a trajectory. The twenty- 
fourth invention solves the aforementioned problems with an IC card 
equipped with a character display means or a luminous means with a 
luminous element, an arithmetic device and a memory that is equipped 
with an input device that is comprised of a touch detection means 
with varying densities of touch detection sensors continuously 
arranged in a straight line, plane curve or arc; and a detection 
calculation means for any or all of the number of contact events, 
length, time, direction, speed, velocity and acceleration for the 
signal or voltage corresponding to that touch according to the 
contact or pressure from the point of contact input repeatedly along 
a trajectory. The twenty-fifth invention solves the aforementioned 
problems with an IC card where there are multiple items and a cursor 
to display which items are currently selected on the aforementioned 
display means; and a means to synchronize the movement of the event 
information calculation with the cursor by repeated contact detection 
using the aforementioned input device. 

[0015] The twenty-sixth invention solves the aforementioned problems 
with a portable information terminal equipped with a character and 
graphic display means, an arithmetic device, a memory, a keyboard and 
a touch pad containing a palm rest that is equipped with an input 
device that is comprised of an input device containing touch 
detection sensors continuously arranged in a straight line, plane 
curve or arc around the touch pad; and a detection means to detect 
the position on the input device touched by a finger. The twenty- 
seventh invention solves the aforementioned problems with a portable 
information terminal equipped with a character and graphic display 
means, an arithmetic device, a memory and a keyboard that is 
comprised of an input device containing touch detection sensors along 
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a specific line or plane curve and a touch pad integrated with a palm 
rest; and a detection means to detect the position on the input 
device touched by a finger. The twenty-eighth invention solves the 
aforementioned problems with a portable information terminal equipped 
with a character and graphic display means, an arithmetic device, a 
memory 
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and a keyboard that is comprised of an input device containing touch 
detection sensors around a touch pad along a specific line or plane 
curve and a touch pad integrated with a palm rest; and a detection 
means to detect the position on the input device touched by a finger. 
The twenty-ninth invention solves the aforementioned problems with a 
portable information terminal equipped with a character and graphic 
display means, an arithmetic device, a memory and a keyboard that is 
comprised of a touch pad with a palm rest; a means for pointing on a 
two-dimensional plane on part of the touch pad where contact is not 
possible; and an input device containing touch detection sensors 
along a specific line or plane curve. The thirtieth invention solves 
the aforementioned problems with a portable information terminal 
equipped with a character and graphic display means, an arithmetic 
device, a memory and a keyboard that is comprised of a touch pad with 
a palm rest; and an input device containing touch detection sensors 
along a specific line or plane curve used as a touch position 
detection means along a specific line to identify sections visually 
from the touch pad surface contacted. The thirty-first invention 
solves the aforementioned problems with a portable information 
terminal with a click switch on the input device or on the input 
device around the touch pad. 

[0016] In the first invention, the computer in this invention is an 
information terminal that can conduct pointing with smooth hand 
pressure on a keyboard containing a contact detection function. In 
the second invention, the computer in this invention is a portable 
information terminal that can conduct pointing with smooth hand 
pressure on a keyboard containing a contact detection function. In 
the third invention, the computer in this invention is an information 
terminal that can conduct pointing with smooth hand pressure on the 
keyboard and touch pad that have contact detection functions. In the 
fourth invention, the computer in this invention is an information 
terminal that can conduct pointing with smooth hand pressure on a 
keyboard containing a contact detection function and can effectively 
improve operability with cursor control and scroll display on the 
monitor. In the fifth invention, the computer in this invention is a 
portable information terminal that can conduct pointing with smooth 
hand pressure on a keyboard containing a contact detection function 
and can effectively improve operability with cursor control and 
scroll display on the monitor. In the sixth invention, the computer 
in this invention is an information terminal that can conduct 
pointing with smooth hand pressure on the keyboard and touch pad that 
have contact detection functions and can effectively improve 
operability with cursor control and scroll display on the monitor. In 
the seventh invention, the computer in this invention is a portable 
information terminal that can conduct pointing with smooth hand 



pressure on the keyboard and touch pad that have contact detection 
functions and can effectively improve operability with cursor control 
and scroll display on the monitor. 

[0017] In the eighth invention, the computer in this invention is a 
personal computer that can perform the aforementioned operations. In 
the ninth invention, the computer in this invention is a portable 
personal computer that can perform the aforementioned operations. In 
the tenth invention, the computer in this invention is a work station 
that can perform the aforementioned operations. In the eleventh 
invention, the computer in this invention is a word processor that 
can perform the aforementioned operations. In the twelfth invention, 
the computer in this invention can conduct pointing with smooth hand 
pressure on non-contact sensors on the keyboard. In the thirteenth 
invention, the computer in this invention is a portable information 
terminal that can input one-dimensional displacement values from 
contact detectors arranged on a trajectory so command input can be 
performed by data pointer or cursor movement or scrolling. It is also 
possible to quickly process calculation of the speed, velocity and 
acceleration with pointer or cursor control. In the fourteenth 
invention, the computer in this invention is a portable information 
terminal that can input one-dimensional displacement values from 
contact detectors arranged on a trajectory so command input can be 
performed by data pointer or cursor movement or scrolling. It is also 
possible to quickly process calculation of the speed, velocity and 
acceleration with pointer or cursor control. Due to the integrated 
structure of the switching means with this function, analog input and 
digital on/off operation is possible without moving the fingertip 
from one position. 

[0018] In the fifteenth and sixteenth invention, the computer in this 
invention is a PDA (Personal Digital Assistant) that can input one- 
dimensional displacement values from contact detectors arranged on a 
trajectory so command input can be performed by data pointer or 
cursor movement or scrolling. It is also possible to quickly process 
calculation of the speed, velocity and acceleration with pointer or 
cursor control. Due to the integrated structure of the switching 
means with this function, analog input and digital on/off operation 
is possible without moving the fingertip from one position. In the 
seventeenth and eighteenth invention, 
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the computer in this invention is an IC card type information 
terminal that can input one-dimensional displacement values from 
contact detectors arranged on a trajectory so command input can be 
P" °™! d , y data pointer or cursor movement or scrolling. It is also 
possible to quxckly process calculation of the speed, velocity and 
acceleration with pointer or cursor control. Due^o ihe integrand 
structure of the switching means with this function, analog i^put and 
digital on/off operation is possible without moving the fingertip 
from one posxtxon. In the nineteenth invention, th2 compute? in ?his 

SESS^-JV P ? Card tyPS information terminal that can inp^t on" 
dimensional displacement values from contact detectors arranged on a 
tra D ectory so command input can be performed by data pointer or 
cursor movement or scrolling, it is also possible to quickly process 
calculation of the speed, velocity and acceleration wx^n poL?er or 
cursor control. In the twentieth invention, the computer in this 
invention is a computer with a transmission means that can perform 
the aforementioned operations. In the twenty-first invention the 
e C S : ri r in ,5 his invention is a card type information terminal 
SKiiS! I ^ solar battery that can input one-dimensional 
displacement values from contact detectors arranged on a trajectory 

or tl^Tlta^rt ? perf ° rmed by data P ° inte? or curso^mo^melt 

?L ^ i g \ V* alS ° P° ssible to quickly process calculation of 
S 6 ? \r ? Clty accel eration with pointer or cursor control 

is an iSclr* ^!; nt *- second invention, the computer in this Jnve^ion 
is an IC card that can input one-dimensional displacement values 
contact detectors arranged on a trajectory so coLJnd ?nput can bf 
performed by data pointer or cursor movement or scrolling l^is Jlso 

a":ier:t^n^tt^ r : CeSS Calculati °* «£ the speed, vetoJtyand 
?n™Jf« ?k Pointer or cursor control. In the twenty-third 

invention, the computer in this invention is an IC card eauiDDed wH *-h 
a character display means or a luminous means wi£h a JlSS^eSnS 
that can input one-dimensional displacement values from contact 

bv Tall* 3 " ranged on a trajectory so command input can be performed 

by data pointer or cursor movement or scrollino it is 

to quickly process calculation of the speed, velocity and P ° SSlble 

2 £~-ourth . 
ShS'SSE* ^ou^tect • 3 1Um±nOUS — a C \^ u re e ?eme 1 n t t h 

can be conducted by changing the number of input events per touch 
position along a trajectory, in the twenty-fifth ^ver^ion the 
computer in this invention is an IC card equipped with a cursor 
^ r ° n ^ Zed 1 With thS co "tinuously input event? thaj can v?suaTly 
check multiple items, multiple data selection and multiple da?a 

4 



input. In the twenty-sixth invention, the computer in this invention 
is a portable information terminal that can input one-dimensional 

?iI P ^rr n J • Va i USS fr ° m 3 Palm reSt * In the twenty-seventh through 
the thirty-first invention, the input device has an integrated 

structure with the touch pad to input one-dimensional displacement 
values so it is possible to produce a portable information terminal 
with excellent maintenance, limited assembly and excellent 
operability. 
[0020] 

[Embodiment Examples] Using the following figures as references the 
embodiment examples for this invention are described in the following 

(1) Structure of the touch detection means 

(2) Example of keys with touch detectors on the tops 

(3) Example of touch operation keyboard 

(4) Example of input device with groups of keys 

(5) Example of block diagram showing the touch operation keyboard 
and input device electronic circuit 

(6) Example of touch detection switch (touch operation input device 
and electronic part) te 

(7) Example of circuitry for the computer system when integrated 
with a touch operation input device 9 Q 

<8> indention* eXample ° f the Potable information terminal in this 

(9) Embodiment example of the PDA in this invention 

(10) Embodiment example of the IC card type information terminal and 
mi I <V Ca f d type inf ormation terminal in this invention 

11 Embodiment example of the IC card in this invention 

(12) Embodiment example of the portable information terminal in this 

f002lt S n C ° mbine ? w i th a touch operation input device? 

[0021] (1) Structure of the touch detection means 

The touch event detection circuitry using specific touch detection 
sensors is as follows. This is a circuit that outputs signals or 
ToO^TnTs? Position touched according to contact or S r 
e?ecLos?a?ic U ^-r^ 9 an K electr ^tatic induction detection means 
5fJ ^ capacity) as the touch position detection means with 

c:p:cit:rrci on c2 sen 2r s ^r lve t a d * tec ^™ - th °° t h at ha s 

contact vL fln«f;« ;"' ^° Ugh n ° n - c onductive glass for detecting 
C3 IhltLl 9 *m S thS ca P acit y of these capacitors CI, C2, 
C3. -.-changes according to the touch or proximity. These capacitors 

L1 ' C3 are connected. As shown in Figure 1 there i «, * 

generation circuit 1 that transmits frequency signal generated by 
the CR phase transmission circuit 3 by the voltage through the 
scanning drive circuit 2 that houses a decoder and counter to the 
frequency comparison circuit 4. These signals are compared Zith 
standard signals transmitted from the pulse generation circuit 1 to 
the frequency comparison circuit 4 via the control circuit 5 The 



signals from the frequency comparison circuit 4 and the standard 
signals from the control circuit 5 are simultaneously transmitted 
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to the decision circuit 6. Based on the decision for both signals 
the capacitor capacity is detected by the changes in touch at the' 

is method, even without contact, the 
capacitor capacity changes so if the detection accuracy is high 
enough, it can be a non-contact type keyboard. The basic structure of 
the circuitry is the same. 

[0023] Next is a description of the structure using an optical 
detection means (infrared detection type) as the touch position 
detection means of the touch detection sensor. This is a method that 
performs finger touch detection as shown in Figure 2 There are 
luminous elements 7 such as LED and light receiving elements 8 such 
as phototransistors that are arranged 1:1 along the keypad. These 
light receiving elements 8 light up seguentially according to the 
demultiplexer 9 and the light is simultaneously received by the liaht 
receiving elements 8 via the multiplexer 9. The luminescence of the 
light received by these light receiving elements 8 is detected by the 
decision circuit 6. Based on the decision of the level of light the 
finger touch position is detected. 12 refers to the control circuit 
that is connected to the demultiplexer 9, the multiplexer 10, and the 

£ox in^aurT^ S th ° CirCUit ^tions* *he dotted ^ine 

box in Figure 2 is the AD converter 13 between the multiplexer 10 and 
the decision circuit 11. Analog value detection conducted tit contact 
points can improve the detection accuracy. With this method^ i^ight 
is generated from the luminous element on the bottom, it can be a 
non-contact type keyboard and input device with sufficient light and 
detection accuracy. It is thought that this optical detection" means 
will be a non-contact type in the future. ction means 

[0024] Next is a description of the structure using a direct current 

thrtouch e d^!? ti0n meth ° d " thS tOUCh Position detection m eans o 
the touch detection sensor. There are metal contacts for the touch 

position to perform finger contact detection. The detection circuit 

shown in Figure 4 detects the high level of resistances^ as" a 

^?sW7 C „?th C 2MS X ^ ndin9 . betWeen thS m6tal C ° ntaCt P° int etches 
t*™f?L t \ ^ 5 ^ PUt resistance - The hi 9 h resistance detection 
h??h fL ^ h m ?? Ule SM converts the output level OUT1-OUT7 to 2 

metal ^toSSa.^ " ^ t0 ^ 

[0025] Next is a description of the structure using a resistant film 
type detection means (resistant film electrode type) af?he Joucf 
position detection means of the touch detection slnsor. As showf in 
Figure 6, a standard resistant film 15 is sandwiched between the 
electrode A and electrode B. This generates the potent iaT 

Sg^e 7 "he^Jfctrodftr.r^^ 6 "* voltag.. As shown in 

tigure 7, the electrode 16 that is conductive to this resistant film 

15 is installed in a parallel direction either undeJ or on tip of Se 
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resistant film 15. When touched with a finger, there is contact 
between the resistant film 15 and the electrode 16. This contact 
detects the position of the point of contact by measuring the changed 
voltage on the voltage measuring device 17. With any type of 
detection means as described above, the point of contact is output as 
position data with one-dimensional coordinates that correspond 1:1 to 
its trajectory. In particular, using the analog method, if close* 
enough, it is possible to easily identify the direction of the 
fingertip movement and with the digital method, it is possible to 
identify if there are many points. 

[0026] Next is a description of the structure using a moveable 
electrode style detection means (moveable electrode switch type) as 
the touch position detection means of the touch detection sensor As 
shown in Figure 8(a), either the electrode arranged along a line* or 
the electrode arranged intermittently with gaps filled with spacers 
21 is designated as the moveable electrode 22 while the other is 
designated the stationery electrode 23. Using the finger, pressure is 
applied to the moveable electrode 22 to contact the stationary 
electrode 23 side. The position and time of the point of contact is 
used to detect the finger contact point. In Figure 8(b), the counter 
19 is activated by the control circuit 18 to sequentially detect the 
points of contact SI, S2, S3 from the decoder 20. At this point, the 
part of the contact point that is ON has LOW voltage to detect the 
point of contact . " 

[0027] The method and structure is nearly the same as given above 
but the structure using the moveable contact as the touch detection 
sensor on the touch position detection means is described next As 
shown in Figure 9, this has nearly the same configuration as the 
aforementioned moveable electrode method but the moveable contact a. 
utilized as the touch position detection means with touch detection 
sensors. The contact position or contact event can be detected by 
contacting the moveable contacts M1-M5 on the contact points S1-S5 
formed as groups of 2 arranged in a continuous line. Figure 10(a) is 
constructed of a film shaped moveable part 27 with protrusions 24 on 
the top and a conductor 26 on the bottom, and a substrate 23 with 
spacers 21 and contact points S. With the pressure of a finger, the 
film shaped moveable part 27 short-circuits the curved contact point 
S. Thus the point of contact is detected via the electrical current 
position and time, (b) shows this method with a switch on the IC 
card. Alternatively, this can be applied to touch detection methods 

m^a? 3 ,^ 6160 ^ 03 ^ 10 method and the ultrasonic detection method. 

[0028] (2) Example of keys with touch detectors on the tops 
As shown in Figure 11(a), there are touch detection sensors on the 
tops of the keys. The keys with switching means to turn the contact 
points on and off by movement or pressure have touch detection 
sensors 28 on the tops and a means to detect a single touch. As shown 
in Figure 11(b), there are multiple touch detection sensors 28A, 28B, 



is 



28C...on the tops of the keys. As shown in Figure 11(c), there is a 
touch pad 29 on the tops of the keys and that utilizes a means to 
detect the contact. At this point, standard key input is conducted by 
pressing on the touch detection sensor part 30. The conduction path 
can use cables, contact pins or flexible contact points inside the 
key or 
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as shown in Figure (d) , exterior cables 31 are also acceptable. The 
conduction path can also be constructed of spring contact points or a 
flexible conductor. One example of the internal structure of the keys 
with touch detection sensors on the tops from Figure 11 is shown in 
Figure 12. By touching this touch detection sensor 28 with the 
fingertip, an electrical signal or voltage is generated from the 
touch detector 30 and transmitted along the conduction path on the 
substrate 39 from the external connection terminal 32 along the 
flexible contact point 38 via the contact point 37. Resistance is 
applied in a specific direction from the touch detector 30 and when 
the top of the keys are pressed via such resistance, the contact 
point 42 inside the glass tube 41 contacts the magnet 43 and the 
switching means is turned on. It is also acceptable for the contact 
point 42 switching means to be replaced by an elastic contact point. 
[0029] Figure 13 shows an example of the keys with touch detection 
sensors 28 on the tops. Using the moveable contact 44, the switching 
means is turned on by contact point 33A and contact point 33B. A 
rubber elastic part 45 is used for the touch detector resistance. As 
shown in Figures 11, 12 and 13, the conduction path for the keys with 
touch detection sensors 28 on the top can be constructed to travel 
inside the key itself, to travel outside with a cable, to travel 
inside a cable, using a contact pin, using the aforementioned elastic 
contact point, using a spring contact point, or using an elastic part 
as the conductor. The cable can travel inside a vertical tube so it 
does not contact anything. Typically, the top of the keys are 
indented to match the shape of a fingertip but the keys in this 
invention can have protruding, irregular or smooth tops. If the 
cross-section is irregular, protrusions or indentations can be formed 
in the center of the surface. Also, the keys used in the input device 
with a keyboard for this invention have a switching means that 
corresponds to the pressure on the click button or push switch. This 
switching mechanism can involve a momentary method, an alternating 
method or a locking method. As shown in Figures 11, 12 and 13, the 
keys on the touch detectors have a continuous arrangement as shown in 
the cross-section diagram of Figure 14 so the circuit contact and 
non-contact detection functions are effective. Figure 14(a) shows a 
combination of keys with multiple touch detectors; (b) shows the 
structure of the touch detection sensors on the tops of keys; (c) 
shows the integration of the touch detectors with the elastic part 
using the key pressure from (b) ; (d) shows non-contact sensors 47 
(such as electrostatic induction non-contact detection sensors, or 
optical or ultrasonic methods using light or sound wave reflection) 
on a substrate on the bottom. 

[0030] (3) Example of touch operation keyboard 
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Contact detection or non-contact detection sensors are distributed on 
the entire keyboard surface as shown in Figure 15 (a) . Arrangements 
such as the intersecting shapes in Figure 15 (b) or the left/right 
split in Figure 16(b) are also possible. For a matrix arrangement, as 
shown in Figure 15(a), the sensors can form an intersecting 
conduction path across the XY surface of the keyboard, or they can be 
distributed as individual key tops. The keys 36 on the touch 
detectors are arranged as in (a) and there are touch detection 
sensors across the entire keyboard so if the touch detection surface 
is the entire keyboard surface, it is possible to calculate the 
position touched with a hand. When typing, it is possible to divide 
the touch detection control into the home row keys of ASDFGHJKL; or 
ASDF and JKL; or divide them in the middle between G and H. This is 
different from pointing using fingertips for existing touch panel 
control processing and uses the palm of the hand for pointing during 
input control processing. As shown in Figure 16(a), if they are 
continuously arranged along a line, it is possible to conduct simple 
touch input with the fingertips or process continuous analog input 
smoothly with the fingertips. In this case, the control process can 
involve either the detection method of contact with the tops of keys 
or the detection method with two contacts. As shown in Figure 17(a) 
and (b) , for click input, there can be click keys or buttons (48A, 
48B) at the site of the thumbs. Clicking can be conducted by moving 
the palm of the hand up and down in the same position. Also, they are 
constructed so two of the click keys can be used as pointing devices, 
with one used for up/down scrolling and one used to cancel 
processing. 

[0031] The keyboard can be a Japanese specialty keyboards such as 
ASCII, JIS or thumb shift, or an ergonomically engineered keyboard. 
If the palm of the hand can contact the top of entire keyboard, they 
can be placed on the bottom side or protruding from a curved surface. 
One example of the means to control the keyboard in this invention is 
explained as follows. Figure 18(a) shows a personal computer monitor 
and (b) shows the keyboard. First, when typing, the fingers on both 
hands start on the keys ASDF JKL; . This is called the home row. The 
left hand remains on the home row while the right hand moves along 
the keyboard as shown in Figure 18(b) for the touch input operation. 
There are more than 8 key tops for contact on this keyboard. 
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Once the number of contact key tops is identified, the contact input 
operation starts. The cursor moves down the screen by moving the palm 
forward while maintaining contact. Figure 19 is an example of 
scrolling down the screen by moving the palm forward in the same 
manner. The range of palm motion is from when the cursor is moved 
down while the palm maintains contact and then up when the palm no 
longer touches. When the palm is removed from the touch surface and 
then contact is made again in the front, the cursor continues to move 
down. Horizontal motion is in the same manner, with the cursor moving 
to the right as the palm moves to the right. As shown in Figure 
18(b), when the palm is moved in a circular direction, the cursor 
makes the same motion. When input is received in the manner above, it 
is nearly identical to the standard touch panel method without the 
differences of the fingertip and palm. The big difference is that the 
fingertip does not reach the standard touch panel. It is easy for the 
palm to reach the entire keyboard. To handle this, there can be a 
means to calculate the range of the palm with a touch detection 
algorithm, the number of contact points can be calculated or the 
position of the palm on the keyboard can be determined by conducting 
both. When performing touch detection processing on this keyboard, it 
is acceptable to ignore the four touch detectors not used by the 
fingers placed on the home row (ASDF and JKL ; ) . It is also acceptable 
to have a setting that ignores either the right side or the left 
side. With compact portable information terminals, it is acceptable 
to start touch detection processing based on the size of the area 
touched on the simple keyboard. It is also possible to use the entire 
keyboard as touch detectors for specific click operation. 
[0032] (4) Example of input device with groups of keys 
Figure 20 shows an example of an embodiment example of an input 
device with keys 36 equipped with touch detection sensors on the tops 
arranged in a row with fingers slid between the tops of the keys to 
input touch events along a row or movement distance. Figure 20(a) 
shows a column on the buttons on the surface of the device while (b) 
shows a cross, (c) shows two columns and (d) shows three rows or 
radial lines. Figure 21(a) is an example showing an input operation 
part on an information processing device combined with an input 
device for this invention, and is an electronic mechanism with keys 
3 6 with touch detection sensors at the tops arranged in a line. 50 
refers to the speakers and 51 is the luminous element LED. As shown 
in (b) and (c) , event input occurs by continuously touching the tops 
of the keys while moving the thumb from the top to the bottom. At 
this point, it is synchronized with the touch event and audio can be 
heard from the speaker, or light can be generated on the LED 51 as 
indicated in the figure. When the required number of events have been 
input, as shown in (d) , the key is pressed. This selects the targeted 
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functions and data. It is possible to continuously input events with 
better directivity by repeatedly using the finger in the same 
direction. 

[0033] (5) Example of block diagram showing the touch operation 
keyboard and input device electronic circuit 

Figure 22 is a block diagram showing the circuitry of the keyboard 
and input device in this invention. The touch detector 55 is the 
contact/non-contact detection sensor described in (1) arranged 
intersecting between the X and Y axes. Signals are obtained in the 
contact/non-contact detection circuit 53 and the touch event or touch 
position data are transmitted. from the control circuit with the 
arithmetic controller 52 to the computer via the transmission 
interface circuit 54 . When contact points are detected for one- 
dimensional displacement values or when the touch detectors are made 
of touch detection sensors arranged in a string, the structure 
involves circuits arranged in rows of X-axis touch sensors as 
explained in (1) above. The pressure switch 56 on the keyboard 
transmits data input from pressure switch contact points intersecting 
with the keyboard encoder circuit 57 from the transmission interface 
circuit via the control circuit. If light or audio generation is 
synchronized with a touch event, this is generated from the LED 51 or 
speaker 50 via the control circuit. The light or audio can also be 
output from the host computer. 

[0034] (6) Example of touch detection switch (touch operation input 
device and electronic part) 

This is a touch detection switch on a touch detection means described 
in (1) above that has two forms. The first has the switch located on 
the switching means separate from the touch detection means as shown 
in Figure 23(a), (b) and Figure 25(e), (f) [translators note: Figure 
25 (e) and (f) do not exist] . Existing card type calculators are 
available on the market but these do not have a means that performs 
event and data capture as well as cursor movement by a fingertip 
along a row. The second is the touch detection means integrated with 
a switching means. Figure 23 shows the touch detection means 
arrangement. In Figure 23(a), the switch is parallel to the linear 
touch detectors 58. With this, after the finger moves, the switch is 
immediately pressed down, (b) shows touch detectors 58 arranged in a 
curved line. Here, after the round detector is operated, the switch 
59 is immediately pressed down, (c) shows cross-shaped touch sensors 
and (d) shows touch sensors in varying densities. Figure 2 4 shows 
touch detection sensors in non-uniform densities 
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with (a) showing the highest density at the right side. With the part 
on the right side, there can be a great number of input event items 
input. With subtle fingertip input operation, a more effective input 
operation can be conducted on the information processing device, (b) 
shows detection densities increasing on the left and right ends, (c) 
shows touch detection sensors 60 arranged in non-uniform densities 
around a circle where the density increases towards the bottom, (d) 
shows the same circle where the density increases in a 
counterclockwise . direction . 

[0035] In particular, with IC cards such as credit card type 
information processing devices as shown in Figure 25 , there is a 
substrate 23 on a hard plate K made of metal. There are sets of two 
contact points S on the substrate, followed by spacers 21 and then 
protrusions 24 on the top surface. There are moveable contacts made 
of conductors below the film sheet. As shown, a touch event is 
generated by pressure from the top or bottom via a finger and this 
finger can control the input items by sliding. Figure 25(b) shows the 
touch detection input device along a linear trajectory with varying 
densities. In this case, the distance and number of input events is 
not proportional. The number of input events varies by touch 
position. Figure 26 shows the switch on the portable information 
terminal device, (a) shows it on a horizontal line in the center of 
the front; and (b) shows a vertical touch position detection sensor 
in the center of the front. In (c) , there is also a switching means 
in a curved line in the center of the front. In (d) , there is a 
switching means surrounding the vertical touch position detection 
sensor located on the top of the side of the device. In (e) , there is 
a sliding switching means installed in a curved shape that can be 
easily pressed with the finger and the thumb, (f) has a vertical 
touch detection sensor on the side of the device and a switching 
means that can be activated by sliding a finger vertically. There can 
also be a round touch position detection sensor in the center on the 
front of the device. 

[0036] The following figure shows an example of the touch detection 
means, the switching means and the touch detection switch (touch 
operation input device and its electronic parts) . As shown in Figure 
27, there are touch position detectors 30 with touch position 
detection sensors 28 arranged along a straight line or a curved line 
that can be moved horizontally within a given range. The electrical 
signal or voltage from this touch position detector 30 and sensor 
becomes the conduction path. There is a flexible contact 61 on the 
substrate 39 equipped with contact points. In the normal state, the 
touch position detector 30 is pressed horizontally to the spring 62. 
There is a push switch 63 on the substrate 39 equipped with contact 
points that press the touch position input part against the spring. 



As shown in Figure 28 (b) and (c) , there is a touch position input 
part 30 that generates electrical signals or voltage corresponding to 
the touch position detection sensor 28 touched with a fingertip 
arranged along a specific line, plane curve or arc; a substrate 39 
that has a push switch 63 and an elastic contact point 38 that acts 
as the conduction path for the touch position input part 30; a 
support 68 on the substrate 39 that holds the swinging part of the 
hinged swinging part 67 holding the touch position input part 30 
containing a protrusion 66 on the bottom that corresponds to the push 
switch 63; a protruding operating part 69 on one edge of the swinging 
part 67 that drives the switch 63 to start swinging with the swinging 
part 67; and a switch 63 that can be pressed when sufficient pressure 
is applied to the parts of the touch position detector 28. As shown 
in Figure 29(a) there is a touch position input part 30 that 
generates electrical signals or voltage corresponding to the touch 
position detection sensor 28 touched with a fingertip arranged along 
a specific line, plane curve or arc; and a push switch 63 that uses 
the one way push mechanism 70 to press against the touch position 
input part 30 in a specific direction to turn it on and off. It is 
also possible to use a cable 31 or a push mechanism as the conduction 
path relating to touch detection, (b) shows an example of switches 
with 2 adjacent touch detection sensors while (c) shows 3 touch 
detection sensors . 

[0037] In the switching mechanism in Figure 30(a), the information 
processing device cases 71 have several touch position input parts 30 
and push switches 63 operated from the top that are located on the 
top of the substrate 39 that are connected into a conduction path via 
the cable 31 and the touch position detection sensor 28. The touch 
position input part 30 is connected to the case and integrated with 
the elastic resin part 72 by the top case 71 and the vertical support 
73. There is also a push switch 63 that can be pressed when 
sufficient pressure is applied to the parts of the touch position 
input part 30 against the elastic resin part 72 in a specific 
direction. The switching mechanism shown in Figure 30(b) has a touch 
position input part 30 that generates electrical signals or voltage 
corresponding to the touch position detection sensor 28 touched with 
a fingertip arranged along a specific line, plane curve or arc; a 
substrate 39 that has a push switch 63 with a stationery contact 
point 74 for when the touch position input part 30 is pressed from 
the top and a vertical axle opening 75 to support the touch detection 
input part 30. The axle 68 supports the touch position input part 30 
so it can swing back and forth. The operating part 76 
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formed of a tongue shaped protrusion makes a seesaw shape so two 
types of input can be performed on two push switches 63A and 63B. 
[0038] The switch shown in Figure 31(a) has touch position detection 
sensors 28 and a substrate 39 upon which there is a touch position 
input part 30 with a cable 31 that acts as the conduction path and a 
push switch 63. There are supports 77 on both sides of the touch 
position detector 30 that are inserted into the guide openings 78 on 
the substrate 39. There is a coil shaped spring made of an elastic 
material between the touch position input part 30 and the substrate 
39 that presses against the stop part 39A of the substrate 39. When 
there is sufficient pressure against the touch position detector 30 
via the elastic spring 62, the push switch 63 can be pressed down 
using the vertical protrusion 79 in the center. In Figure 31(b) the 
touch position detector is shaped like a push button. The support 77 
on the bottom of the touch position detection sensor 28 is on the 
substrate 39 and can be inserted into the guide opening 78 via the 
coil shaped spring 62 between the touch position input part 30 and 
the substrate 39. Pressing only the switch 80 can turn each switch on 
and off. The switch in Figure 31(c) is the same. Figure 32 (a) , (b) 
show a device that has two push switches 63B and 63C using the rubber 
elastic part 81. As shown in (c) , (d) and (e) , up/down force is 
exerted against the spring 62, and left/right force is exerted 
against the plate spring 82A, 82B. The three push switches 63A, 63B 
and 63C can be pressed down. As shown in Figure 33(a), all of the 
detectors on the touch position detection sensors 28 arranged in a 
circle can be pressed. There is a round switch 59 in the center of 
the circle. As shown in Figure 34, there can be contact points on 
elastic sensors or moveable contacts. As shown in Figure 35, the 
touch detectors 28 located around a circle are pressed against the 
round moveable contact 44 with a ring shaped rubber part 83 where the 
contact points S are for multiple contact point switches. 
[0039] (7) Example of the circuitry for the computer system when 
integrated with a touch operation input device 

Figure 36 shows the circuitry for systems with input processing means 
for this invention. The electrical signal or voltage is detected by 
the touch detection circuit 84 by finger touch input to the touch 
position detection sensor 28. It is identified by the operation 
control circuit 85 (including CPU, DSP, MPU and memory) and depending 
on the situation, the cursor is shown via the display circuit. 
Depending on the processing, audio is heard from the speakers 50 via 
the audio circuit 86 and light can be generated from the luminophor 
87. If the application system is not housed in the operation control 
circuit 85, information output to the application system is 
conducted. If the application system is housed in the operation 
control circuit, linear output is not performed. 
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[0040] (8) Embodiment example of the portable information terminal in 
this invention 

Next is a description of the embodiment examples in this invention, 
using the figures as references. This is a portable information 
terminal equipped with a character and graphic display means, an 
arithmetic device and a memory that is equipped with touch detection 
sensors on the tops of the keys; multiple keys with a switching means 
to turn the contact point on and off by movement or pressure; a 
keyboard that can detect contact events generated by touching each 
key and can detect the state of the contact points with the switching 
means; a touch pad; and a means to detect the movement of fingers or 
palms contacting the keyboard and touch pad via a touch pad that is 
combined with touch detection sensors on the tops of the keys. 
Examples of a portable information terminals include personal 
computers, laptop computers, notebook computers or portable work 
stations but this invention refers to portable personal computers. 
Figure 37 shows of the portable information terminal in this 
invention combined with a touch operation keyboard 90. Portable 
refers to the use of a foldable liquid crystal panel display 93 for 
transporting. 91 is the click button. There is a floppy disk drive or 
CD-ROM drive on the peripheral storage device 94 so the interface 
such as CardBus standards for PCMCIA specifications can be integrated 
on the PC card slot 92. The other standard required technology has 
been abbreviated. Figure 38(a) shows the portable information 
terminal with a palm rest in front of the touch pad divided into 
left/right sections 96A, 96B. (b) shows an example with a touch pad 
96 and a palm rest. In this figure 38, the area of the touch position 
detector is larger than with only a keyboard so the detection 
accuracy can be increased. 

[0041] Figure 39 is a block diagram showing the portable information 
terminal device circuitry for the embodiment examples in this 
invention. There is a CPU 97 connected to the system bus 10 6. 
Connected to this system bus is a memory 98, a display circuit 107 
and liquid crystal panel 89, an audio circuit 86 and speaker 50, a 
serial transmission circuit 99 and modem 100, an I/O interface 
circuit 101, hard drive 102, floppy drive 103, a parallel 
transmission circuit 104 and printer 105, as well as 
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a keyboard controller and its transmission circuit 54. For the 
keyboard, there are intersecting touch detectors 55 with contact/non- 
contact detection sensors. Signals from the contact/non-contact 
detection circuit 53 are transmitted as touch events or touch 
position data to the system bus that has a central processing unit 
via the control circuit 52 and the transmission interface circuit 54. 
The pressure switch 56 on the keyboard and input device transmits the 
input from the contact point on the pressure switch intersecting with 
the keyboard encoder circuit 57 as data from the transmission 
interface circuit via the controller circuit. It is also possible to 
have a parallel connection with the central processing unit so 
connection using USB (universal serial bus) is possible. When there 
is a touch pad, there is a touch pad unit 110 on the wire that 
contains the touch pad control circuit 109 and the touch pad 108. 
This touch pad is combined with the touch detectors on the keyboard 
to use for detection control. If there is light or audio generated, 
it is synchronized with the contact event and output from the LED 51 
or speaker 50 via the control circuit. Light or audio can also be 
output from the system bus. The recently developed circuit blocks 
containing the CPU and memory have a bus configuration and so have 
become more complex. Improvements have also been made to improve the 
required technology such as other peripheral circuits and interface 
regulations. This invention is a new concept and is a special 
combination so additional technical descriptions are necessary. 
[0042] (9) Embodiment example of the PDA in this invention 
PDAs (Personal Digital Assistant) are portable information terminals 
that typically contain a case that includes a liquid crystal display 
without a keyboard, a transparent touch panel on this display, push 
keys, a central processing unit, a memory, an interface circuit for 
transmissions with the external unit and a card bus type interface 
slot. The loaded software includes a PIM (Personal Information 
Manager) that performs scheduling and an address book. Some also have 
software for transmissions to desktop personal computers and internet 
connections. This invention avoids the dirty monitors that come from 
the transparent touch panel being touched with fingers and the 
requirement to use two hands for touch by a pen by providing a 
combination touch input device. For example, as shown in Figure 
40(a), there is a touch operation input device 112 with a push switch 
on the front of the device; as shown in (b) , there is a round touch 
detector 60. As shown on the side in Figure 41(a), the touch 
operation input device with a push switch can be operated with one 
hand. As shown in (b) , the transmission means includes touch 
detectors 58 and a confirmation switch 59 on the front. Figure 42 is 
a block diagram showing examples of the PDA, IC card information 
terminal, PC card information terminal and the IC card basic 
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circuitry. On these information terminals, the minimum requirements 
include a common central processing unit 97, RAM 117 and ROM 118 
memory where the RAM is the program work area. It is possible to find 
many ROM that are rewritable. Also included is a monitor 89 and 
display circuit, a control circuit 119 and input keys 114 for the 
push keys or ten-keys, a touch detection circuit 84 made of the 
special feature in this invention-the touch operation mechanism, 
touch sensors 58 on a trajectory and a confirmation switch 59. In 
particular, there is a parallel or serial I/O port for transmissions 
to a personal computer. With PC cards, there is a card bus interface 
circuit 116 and connector for inserting into the personal. computer 
card socket. With credit card type IC cards, interface circuits can 
be used for the transmission connector. 

[0043] (10) Embodiment example of the IC card type information 
terminal and PC card type information terminal in this invention 
As shown in Figure 43(b), the IC card information terminal is the 
same size as a standard credit card, and contains a basic circuit 
with a CPU and memory. This IC card information terminal can be 
inserted into the PC card slot on a personal computer, (a) shows an 
IBM brand ChipCard VW2000 that is foldable for transport that can be 
inserted into a PC slot during operation so this is an example with 
touch detection sensors on a line, (b) is an example of touch 
detection sensors on a line on the PC card input operation unit 
containing PDA functions, (c) is an example of touch detection 
sensors on a line on the side of the information terminal that has a 
PC card socket with mobile telephone and paging functions. 
[0044] (11) Embodiment example of the IC card in this invention 
The IC card is constructed by wire bonding, soldering or gluing a 
semiconductor chip to a thin film substrate. This substrate is 
enclosed in resin and inserted between film sheets or between a hard 
metal sheet and a film sheet. Figure 44 shows a credit card type IC 
card where (a) shows an example containing touch detection sensors in 
a line where the touch detection density is not uniform, (b) is an 
example containing touch detection sensors arranged in multiple 
lines, (c) is an example containing a solar battery and touch 
detection sensors in a circle, (d) shows an IC card with touch 
detection sensors in a horizontal line during operation. 
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With IC cards, it is possible to perform fine input operations with 
the fingertips with a varying number of event inputs via the non- 
uniform density. The touch distance and number of touch events is not 
proportional . 

[0045] Embodiment example of the portable information terminal in 
this invention combined with a touch operation input device 
Figure 45 is a front view of a portable information terminal with 
touch detection sensors arranged in a line adjacent to the touch pad. 
Because they are adjacent to the touch pad, assembly costs are 
reduced. Figure 4 6(a) shows a section of an integrated touch pad and 
input device for a personal computer. The dotted line is the touch 
pad. (b) shows the color display of the input device on the touch 
pad. (c) shows a section of the input device unit where lines can be 
drawn up/down/left/right, (d) shows the bottom of the input device 
unit, (e) is the top of the device and (f) is the periphery. For 
color display or printing lines without using the input device, the 
touch pad can be utilized. These are illustrative examples to 
describe this invention but the user should understand if there are 
any omissions in the spirit or scope of this invention. The 
aforementioned embodiment examples are simply for illustration 
purposes and should not be interpreted as limitations on the scope of 
this patent. 
[0046] 

[Effect of this Invention] With this invention of an information 
terminal containing a keyboard, there are touch detectors on the tops 
of the keys so pointing operation is possible without removing the 
hand from the keyboard, so the operability of the information 
processing terminal is improved. PDA (Personal Digital Assistant), PC 
card type information terminals, IC card type information terminals 
and portable information terminals such as credit card sized IC cards 
can be operated by multiple continuous event input. In particular, 
lightweight information processing devices such as IC cards that 
cannot use rotating operation input devices demonstrate improved 
operability relative to multiple item selection and input. Finally, 
since the touch pad is combined with an integrated one-dimensional 
displacement value input device, it is possible to obtain a portable 
information terminal with excellent operability, maintenance and cost 
performance . 

[Brief Description of the Figures] 

[Figure 1] This is a circuit diagram of the electrostatic induction 
detection method for the embodiment examples in this invention. 

[Figure 2] This is a circuit diagram of the optical detection method 
for the embodiment examples in this invention. 

[Figure 3] This shows the arrangement of the luminous elements and 
light receiving elements found on the optical detection means for the 
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embodiment examples in this invention; (a) is a cross-section; (b) is 
an overhead view. 

[Figure 4] This shows another arrangement of the luminous elements 
and light receiving elements found on the optical detection means for 
the embodiment examples in this invention. 

[Figure 5] This is a circuit diagram of the direction current 
resistance detection method for the embodiment examples in this 
invention . 

[Figure 6] This summarizes the resistant film detection means for the 
embodiment examples in this invention; (a) shows the arrangement of 
the resistant film; (b) illustrates the voltage distribution. 
[Figure 7] This is a circuit diagram showing the same resistant film 
detection means. 

[Figure 8] This shows the moveable electrode detection means for the 
embodiment examples in this invention; (a) is a cross-section; (b) is 
the circuit diagram. 

[Figure 9] This shows the circuit diagrams of the moveable contact 
detection means for the embodiment examples in this invention. 
[Figure 10] This shows the moveable contact detection means for the 
embodiment examples in this invention; (a) is the summary; (b) is the 
cross-section showing it installed on an IC card. 
[Figure 11] This is a side view of the key switch on the touch 
detector of the key tip for the embodiment examples in this 
invention, (a) is one with a sensor on the top of a key, (b) is one 
with multiple sensors, (c) and (d) are those with a touch sensor 
means . 

[Figure 12] This is a cross-section of one example of a key switch on 
the touch detector on the top of a key for the embodiment examples in 
this invention. 

[Figure 13] This is another cross-section of one example of a key 
switch on the touch detector on the top of a key for the embodiment 
examples in this invention. 

[Figure 14] This is a cross-section of the keyboard and input device 
for the embodiment examples in this invention; (a) is a cross-section 
of the structure for multiple keys with multiple touch detection 
sensors on the tops; (b) is a cross-section of the structure for 
multiple keys with touch detection sensors on the tops; (c) is a 
cross-section of the structure for multiple keys arranged with touch 
pads on the tops of keys; (d) is a cross-section of the arrangement 
of non-contact detection sensors under the keyboard. 

[Figure 15] This is an overhead view showing one example of the 
keyboard for the embodiment examples in this invention; (a) is one 
completely covered with keys with touch detection sensors on the 
tops; (b) is one with sensors spreading from the center according to 
the placement of the hands. 

[Figure 16] This is an overhead view showing another example of the 
keyboard for the embodiment examples in this invention; (a) is one 



where the touch detection sensors are arranged in a line at the top; 
(b) is one where the contact areas are split into left/right 
according to the placement of the hands . 

[Figure 17] This is an overhead view showing another example of the 
keyboard for the embodiment examples in this invention; (a) is one 
where the click buttons are arranged at the site of the thumbs; (b) 
is an example where the click buttons are arranged diagonally at the 
site of the thumbs. 
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[Figure 18] This is an operational diagram of the keyboard for the 
embodiment examples in this invention, (a) shows the monitor with the 
cursor rotating in a clockwise direction; (b) shows the left hand on 
the home row while the right hand is moved for the rotation. 
TFiaure 19] This is an operational diagram of the keyboard for the 
embodiment examples in this invention, (a) shows when the screen is 
scrolled using palm movement during screen editing for word 
processing; (b) and (c) show the left hand on the home row while the 
right hand is moved from the top to the bottom. _ . o nn 

TFiaure 20] This shows the information terminal with key switches on 
touch detectors on the tops of keys for the embodiment examples in 
this invention, (a) shows a linear arrangement; (b) shows a cross- 
shaped arrangement; (c) shows an arrangement of two columns; (d) 

shows three rows . . .. , . , 

r Figure 21] This shows the information terminal with key switches on 
the touch detectors on the tops of keys for the embodiment examples 
in this invention, (a) shows an overhead view; (b) , (c) show the LED 
flashing according to event input by moving the finger up and down; 
(d) shows the pressure switch being pressed down. 

[Figure 22] This is a block diagram showing the keyboard and input 
device circuitry for the embodiment examples in this invention. 
[Figure 23] This is a diagram of the arrangement of the touch 
detection sensors for the embodiment of this invention, (a) shows a 
linear arrangement parallel to a switching means, (b) shows an arc 
shaped arrangement adjacent to a switching means, (c) shows a linear 
perpendicular arrangement, (d) shows a multiple parallel arrangement 
and varying detection densities . 

[Figure 24] This shows the arrangement of touch detection sensor with 
varying densities for the embodiment examples in this invention. In 
reality, when close to analog, there is no event generation point and 
the lengths are not uniform. 

[Figure 25] (a) is a cross-section of the touch detection switches 
with varying densities for the moveable contact point method for the 
embodiment examples in this invention, (b) is an overhead view. 

[Figure 26] This shows the arrangement of touch detection sensors for 
the embodiment examples in this invention, (a), (b) and (c) are front 
views; (d) , (e) and (f) are side views. 

[Figure 27] This shows an example of a touch operation electronic 
part with a horizontal sliding push switch for the embodiment 
examples in this invention. 

[Figure 28] This shows another example of the touch operation 
electronic part with a push switch where (b) is a side view. 
[Figure 29] This shows another example of the touch operation 
electronic part with a push switch. 



[Figure 30] This shows an example of the touch operation mechanism 
with a push switch for the embodiment examples in this invention (a) 
is the cross-section; (b) is a cross-section with 2 switches. 
[Figure 31] This is a cross-section of a different structure "of the 
touch operation mechanism with a push switch; (a) shows the flat type 
electronic part; (b) and (c) show the button type. 

[Figure 32] This is another example of the touch operation electronic 
part with a push switch, (a), (b) have two points; (c) , (d) , (e) have 
three points. * 

[Figure 33] This shows the round touch operation electronic part with 
a push switch for the embodiment examples in this invention, (a) 
shows an integrated sensor and switch; (b) shows a separate sensor 
and switch. 

[Figure 34] This shows the switching means for the embodiment 
examples in this invention, (a) is the cross-section, (b) is the 
front view. 

[Figure 35] This shows another example of the touch operation 
electronic part with a push switch where there are multiple switches 
on the touch detectors arranged in a circle. 

[Figure 36] This is a block diagram showing 'the touch detection input 
device circuitry for the embodiment examples in this invention. 
[Figure 37] This shows the exterior of the portable information 
terminal containing a touch operation keyboard for the embodiment 
examples in this invention. 

[Figure 38] This shows the exterior of the portable information 
terminal combining for the touch operation keyboard and the touch pad 

5 the finbodiment examples in this invention, (a) shows two touch 
pads; (b) shows one touch pad. 

lUZZt^V Th±S ±S a . block di ^gram showing the portable information 
terminal device circuitry for the embodiment examples in this 
invention. 

[Figure 40] This shows (a) the front view of the PDA and (b) the 

2^iIt SW °fK the . IC ° ard information terminal for the embodiment 
examples in this invention. 

for 9 ^ tlL^ 3 I 8 3 fr ? nt ViSW ° f thS P° rtabl * information terminal 
for the embodiment examples in this invention. 

ll ig *Zt 4 ll ThiS iS a blOCk dia S ram showing the basic circuitry for 

and lc A^h 5" .i nf ° r ^ a S i0n termina1 ' p C card information terminal 
and IC card for the embodiment examples in this invention. 

[Figure 43] This shows a front view of the PC card information 
terminal for the embodiment examples in this invention 

[Figure 44] This shows the credit card type IC card for the 
embodiment examples in this invention; (a) , (b) and (c) show the 
front view; (d) shows while operating 

wi^touch^JJi^ 13 3 fr ° nt Vi6W ° f thS P° rtable information terminal 
oid for tjL f,^ 10n sensors arra nged in a line adjacent to the touch 
pad for the embodiment examples in this invention. 



[Figure 46] This is a front view of the touch position detection 
sensors either adjacent to or integrated with the touch pad on the 
portable information terminal for the embodiment examples in this 
invention . 
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1. . 

3. . 

5. . 

7. . 

9, • 

11. 

13. 

15. 

17. 

19. 

21. 

23. 

25. 

27. 

29. 

31. 

33. 

35. 



.pulse generation circuit 

.CR phase oscillator 

.control circuit 

.luminous element 

. demultiplexer 

. .decision circuit 

. .AD converter 

..resistant film 

..voltage measuring device 

. .counter 

. . spacer 

..stationary electrode 

..conduction path pattern 

..film shaped moveable part 

. . touch pad 

. .cable 

. . terminal 

. . key top support 



2. . .scan drive circuit 
4 ... frequency comparison circuit 
6... decision circuit 
8. . .light receiving element 
10 

12 
14 
16 
18 
20 
22 
24, 
26. 
28. 
30. 
32. 
34. 
36. 



sensor on top 



.multiplexer 
..control circuit 
.metal contact point switch 
. electrode 
.control circuit 
. decoder 

.movable electrode 
.protrusions 
. conductor 

.touch detection sensor 
.touch detection sensor 
. terminal 

.one way push mechanism 
.key with touch detection 



part 



37. 
39. 
41. 
43. 
45. 
47. 
49. 
51. 
53. 
54. 
55. 
57. 
59. 



.contact point 38. 

.substrate 40. 

.glass tube 42. 

. magnet 4 4 ^ 

.elastic part 46. 

.non-contact sensor 48. 

.monitor 50. 

.luminous element LED 52. 
.contact/non-contact detection circuit 

.transmission interface circuit 



.elastic contact point 
. spring 

.contact point 
.moveable contact 
.cable socket 
-click button 
. speaker 
control circuit 



.contact detector 
.keyboard encoder circuit 
. switch 
detection sensor 
61... elastic contact point 



56 pressure switch 

58 . . . touch detector 

60... round track shaped touch 



62 



spring 



63... push switch 
pressed 

65. . .swing holder 
.swinging part 

.hinge shaped protruding part 
. top cover 
.vertical holder 
. axle 
. support 
.protrusion 



64 .. .protrusion when push switch 



67. 
69. 
71. 
73. 
75. 
77. 
79. 



66. 

68. 

70. 

72. 

74. 

76. 

78. 

80. , 



.protrusions 
.holder 

.one way push mechanism 
.flexible resin 
.stationery contact point 
.operation part 
.guide opening 
. switch 



* 



81. . 
83. . 
85. . 
87. . 
89. . 
91. . 
93. . 

95. . 

96. . 
98. . 
100. 
102. 
104. 
105. 
107. 
109. 
111. 



.rubber flexible part 
.ring shaped rubber part 
-operation control circuit 
. luminophor 
.monitor 
.click button 
.panel display 

.portable information terminal palm 
. touch pad 97 # 

.memory 99 . « 

. . modem 101. 
..hard drive 103., 
. .parallel transmission circuit 



82. 
84. 
86. 
88. 
90. 
92. 
94 



.printer 

.monitor circuit 
.touch pad control circuit 
. antenna 
with push switch 
113... PC card connector 

.parallel I/O port interface 
.card bus interface circuit 
. ROM 

.solar battery 



115. 
116. 
118. 
120. 



detection sensor part 



106. . 
108. . 
110. . 
112. . 

114. . 
circui 
117. . 
119. . 
121. . 



.plate spring 

.touch detection circuit 

.audio circuit 

-operation control circuit 

. touch operation keyboard 

.PC card slot 

.peripheral storage device 
rest 

central processing unit 
serial transmission circuit 
.1/0 interface circuit 
.floppy drive 

.system bus 

. touch pad 

. touch pad unit 

.touch operation input device 

. input key 
t 

. RAM 

.control circuit for 10-key 
.one-dimensional movement 
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[Figure 1] 

decoder 

counter 

control circuit 

[Figure 2] 
[Figure 3] 
[Figure 7] 
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[Figure 4] 
[Figure 12] 
[Figure 6] 
voltage 
resistance 



I 
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[Figure 5] 

high resistance detection electronic switch module 
metal contact point switch 
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[Figure 8] 
[Figure 9] 
[Figure 13] 
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[Figure 10] 
[Figure 11] 
[Figure 14] 
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[Figure 15] 
[Figure 18] 
cursor 
[Figure 27] 
[Figure 19] 
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[Figure 16] 
[Figure 20] 
[Figure 25] 
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[Figure 17] 

[Figure 21] 

[Figure 33] 

[Figure 34] 
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[Figure 22] 

54 serial or parallel interface circuit 

52 control circuit 

53 contact/non-contact detection circuit 
57 keyboard encoder circuit 

55 touch detector 

56 pressure switch 
50 speaker 
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[Figure 

[Figure 

sparse 

sparse 

sparse 

sparse 
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24] 



dense 
dense 
dense 
dense 



[Figure 28] 
[Figure 30] 
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[Figure 26] 

[Figure 31] 

[Figure 35] 

[Figure 44] 
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[Figure 29] 
[Figure 38] 
[Figure 37] 
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[Figure 32] 
[Figure 40] 
[Figure 45] 
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[Figure 36] 

58 touch detection sensor 

84 touch detection circuit 

59 confirmation switch 

85 calculation control circuit 
display circuit 

89 monitor 

86 audio generation circuit 
50 speaker 

88 application system 

87 luminophor 
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[Figure 39] 

100 public telephone circuit modem 
110 touch panel unit 

108 touch panel 

109 touch panel control circuit 

98 memory 

107 display circuit 
8 6 audio circuit 

99 serial transmission circuit 

101 I/O interface circuit 

104 parallel transmission circuit 

parallel or serial interface circuit 

54 parallel or serial interface circuit 

52 control circuit 

53 contact/non-contact detection circuit 
57 keyboard encoder circuit 

55 touch detector 

56 pressure switch 
50 speaker 




[page break (35) 11-194883] 



[Figure 41] 
[Figure 43] 
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[Figure 42] 

8 9 display circuit monitor 
119 ten-key control circuit 

114 ten-keys 

59 confirmation switch 

84 touch detection circuit 

115 parallel I/O port PC 

116 card bus controller PC card socket 
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[Figure 46] 
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